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MESSAGE FROM THE PRESIDENT 


To the Congress of the United States: 

On April 14, 1941, I appointed а committee, known as the National 
Interregional Highway Committee, to investigate the need for a 
limited system of national highways to improve the facilities now 
available for interregional transportation, and to advise the Federal 
Works Administrator as to the desirable character of such improve- 
ment, and the possibility of utilizing some of the manpower and 
‘industrial capacity expected to be available at the end of the war, 

‘The committee, with the aid of a staff provided by the Public 
Roads Administration, made careful and extended studies of the 
Subject, and has submitted to me its final report which I transmit 
herewith and commend to the favorable consideration of the Congress. 
‘The report recommends the designation und improvement to high 
standards of a national system of rural and urban highways totaling 
Approximately 34,000 miles and interconnecting the principal geo- 
graphic regions of the country. 

fhe recommended system follows in general the routes of existing 
Federals highways, ad when fll improved will meet to optimum 
degree the needs of interregional and intercity highway transportation. 
Tts development also establish a transcontinental network of 
modern roads essential to the future economic welfare and defense 
of the Nation, 

While the annual rate of expenditure to accomplish the improye- 
ment of the rural and urban sections of the system over a reasonable 
period of years will be dependent upon the avai of manpower 
find materials, and upon other factors, the required expenditure is 
estimated at $750,000,000 annually. The over-all expenditures 
Would be approximately equally divided between urban and rural 
sections of the system. 
high Ea nn of a limited mileage of the et etur ae 

‘ighways obviously represents a major segment of the road replace- 
TAY and modernization program which Will confront, the Nation in 
iL-war years, in rural and urban comm: ies alike. The committee 
found that the national network outlined in its ns comprises only 
1 percent of the total road mileage of the United States bul carries 20 
percent of the total travel. 

Continued development of the vast network of rural sjoni 
roads and city th fares, which serve as feeder lines and provi 
Tand-access service, likewise has an important place in the over-all 
rogram, together hth dy repair or reconstruction of a large mileago 
of Federal and State primary highways not embraced within the 
interregional network. 

I commend especially to the consideration of the Congress the 
recommendation that minimum standards of design and construction 
be established cooperatively with the States for all projects embraced 
within a designated interregional system. This, it seems to me, is 

m 














w MESSAGE FROM THE PRESIDENT 


wise planning procedure, assuring the orderly development of the 
facilities which are necessary in the public interest with maximum 
long-range economy. 

, By Public Law 146, Seventy-eighth Congress, section 5, Commis- 
sioner of Public Roads Thomas H. MacDonald, was authorized and 
directed to make a survey of the need for a system of express highways 
throughout the United States, the number of such highways needed, 
the approximate routes which they should follow, and the approxi- 
mate cost of construction, and to report to the President and to 
Congress, within months after the date of the act, the results of the 
survey, together with such recommendations for legislation as deemed 
advisable, ‘The act was approved on July 13, 1943. 

‘The purposes of this directive by the Congress were identical with 
my own in requesting the investigation which has been made by the 
National Interregional Highway Committee, ‘The Commissioner of 
Public Roads has served as the chairman off the Committee appointed, 
and the detailed investigations roquired have been made by the Public 
Roads Administration staff, ‘The Commissioner of Public Roads has 
informed me that he concurs without exception in the report of the 
Committee, and desires that it be accepted as his report, complying 
with the direction of Congress in Public Law 14 

Tam glad to endorse this suggestion, and ask that the Congress 
receive tho report herewith transmitted’ as fulfilling the purposes of 
Congress in the directive laid upon the Commissioner of Public Roads. 

Early action by the Congress in authorizing joint designation by 
the Federal Goverment and tho several Stute highway departments of 
a national system of interregional highways is desirable, in order to 
facilitate the acquisition of land, the pou ng of detailed project plans, 
and other preliminary work which must precede actual road con- 
struction, 

"These advance steps taken, the program can serve not only to help 
meet, the Nation's highway transportation needs, but also as a means 
of utilizing productively during the post-war readjustment period а 
substantial share of the manpower and industrial capacity then 
available, A program of highway construction will, in addition, 
encourage and support the many diverse economic activities dependent 
uponfhighway transportation, 

From personal experience, as Governor of a State and as President, 
T hope that the Congress will make additional studies in regard to the 
Acquisition of land for highways, 

in the interest, of economy, J suggest that the actual route of new 
highways be left fluid. Tt is obvious (hat if a fixed route be determined 
in detail, the purchase price of rights-of-way will immediately rise, in 
many eases exorbitantly; whereas, if two or threo routes—all approx- 
imately equal—are surveyed, the cheapest route in relation to right- 
of-way can be'made the final ehoiee, 

Second, experience shows us that it is in most eases much cheaper 
to build a new highway, where none now exists, rather than to widen 
out an existing highway at a cost to the Government of acquiring or 
altering present developed frontages. 

‘As a matter of fact, while the courts of the different States have 
varied in their interpretations, the principle of excess condemn 
is coming into wider use both here and in other countries. I always 
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remember the instance of the farmerwho was asked to sell a narrow 
right-of-way through his farm for a main connecting highway. From 
an engineering point of view it would have been аз feasible to build 
the new highway across the dirt road that ran in front of his house 
and barn. Actually the owner received from a jury an amount equal 
{о the whole value of the farm. The road was built. The owner of 
the land thereby acquired two new frontages. Ho sold lots on one 
frontage for the former value of his farm. A year or two later he 
sold the other frontage for the farm value of his farm, The result 
‘was that he still had his house and barn and 90 percent of his original 
acreage, and in addition he had received in cash three times the value 
of what the whole place was worth in the first instance, 
Tt hardly seems fair that the hazard of an engineering survey should 
reatly enrich one man and give no profit to his neighbor, who may 
Fave had a nght-otseay which was equally good. After all, why 
should the hazard of engineering give one private citizen an enormous 
profit? Tf there is to be an unearned profit, why should it not accrue 
to the Government—Siate or Federal, or both? 
Franxuw D, Roosevanr. 


Тив Уїштв House, January 12, 1944. 








LETTER OF TRANSMITTAL 


Fenenan Worxs Agency, 
Washington. 
The PresmexT, 
The White House. 

My Drar Mr. Presmeyt: I transmit, with my approval, the 
final report of the National Interregional Highway Committee ap- 
pointed By yee on April 14, 1941. 

Tn your fetter of that date to the Honorable John M. Carmody, 
then Administrator, Federal Works Agency, you expressed the hope 
that as a result of the Committee's recommendations it would be 
possible to prepare detailed plans and specifications for the construc- 
tion of a national system of interregional highways to utilize some of 
the manpower and industrial capacity which will be available at the 
termination of the war em: су. 

"The system of interregional highways which the Committee recom- 
mends has been found to meet in optimum degree the needs of inter- 
regional bighway traffic, and I particularly commend to your notice 





the views оГ the Committee concerning the special importance of ' 
it 


those sections of the system located within and near our larger cities. 
and metropolitan areas. 

The Defense Highway Act of 1941 authorized a Federal approprin- 
tion of $10,000,000 to tioned among the several States and 
matched by them to pro fund for the making of surveys and 

ans for future highway construction, The funds authorized have 
Feaniappoctaned, eel barn teen alloted in enkeranual pert tp GE 
ration of detailed plans and specifications for sections of highway 
included in the system the Committee recommends, The further 
application of these funds largely to the system, in my opinion a 
desirable requirement, will assure the availability of complete plans 
for the construction of important highways of an estimated cost of 
b A NS li Congress has authorized expenditure in each 
fore recently the as autho iture in enc] 
State of an amount of the unobligated balance of Federal-aid highway 
funds not exceeding the State's apportionment of a national total of 
$50,000,000, together with matching State funds for additional sur- 
veys and plans for post-war highway construction. 
ly these two measures generous provision has been made for the 
preparatory work of surveying and planning which is necessary to 
assure the readiness of a large body of highway construction projects 
‘at the end of the war. There is, however, another equally important 
measure of preparation that must be taken if work on the planned 
projects is to begin promptly when peace returns. Righte-of-way for 
the planned improvements must be in hand; and funds for this pur- 
,, clearly expendable during the war, should be made available. 
‘recent act of Congress (Public Law No. 146, 78th Cong.) provides 
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for payment of the Federal share of the right-of-way costs of post-war 
projects only after construction has been actually begun, The States 
Are required to advanee from their currently reduced revenues, for 
the period of the war, the whole cost of rights-of-way acquired. ‘Their 
inability to do this in many cases means that essential rights-of-way 
will be lacking when construction should be started, and the purpose 
of the wiso provision that has heen made for advance planning will 
thus be in large measure defeated. Moreover this right-of-way 
obstacle is likely to be most serious,in the ease of;the very important 
projects that are being designed to relieve traffic congestion in cities, 
projects that will’afford, if they ara ready, largo employment in the 
precise places where the need of employment will be greatest. 

‘To remedy this unfortunate defect in the preparatory. measures 
that havo boen taken, I strongly recommend congressional action to 
permit tho Federal Government to pay promptly. its proportionate 
Share of the costs of rights-of-way acquired in anticipation of post-war 
highway imrovements, 

While tho interregional system proposed constitutes, as a whole, 
tho most heavily traveled section of the entire highway system of the 
Nation, it is obvious that there will be imperative need after the war 
for a large expenditure to repair the deterioration now in progress and 
climinate critical deficiencies on other ronds of national importance, 
Neither for planning nor for construction, therefore, do I believe it. 
would be wise to limit, the assistance of the Federal Government to 
routes included in the interregional system, 

‘Tho plan suggested by the Committee, which would provide for the 
designation of an interregional system. approximating that proposed, 
as, in effect, the primary routes of the Federal-aid system and, the 
appropriation of Federal funda Tor these und other classes of highways 
in accordance with need, but with particular provision for the urgent 
municipal needs, is in my opinion the wiser course. T, therefore join 
with the Committee in its recommendation to that effect, 

Sincerely yours, 
































, O Punap B. Funxaxo, 
Major General, United States Army, 
‘Administrator. 
January 5, 1944, 
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Nantonat Ivranneaionan Hicnway Comrrer, 
Washington, D. C. 
Мај. беп, Рипа» В, Роми, 
"Administrator, Federal Works Agency, 
Washington, D. C. 

Sim: In a letter under date of April 14, 1941, addressed to the Hon- 
orable John M. Carmody, then Administrator, Federal Works Agency, 
the President appointed a National Interregional Highway Committee 
of seven members to serve in an advisory capacity to the Adminis- 
trator, Ho directed the Cominitteo to review oxisting data and sur- 
veys and, upon completion of its review, to report to him not later than 
October 1, outlining and recommending а limited systom of national 
highways ‘designed to provide 4 basis for improved interregional 
transportation. 

"The President expressed the hope that our national needs would be 
paramount in tho deliberations of the Committeo and that as a result 
of its recommendations it would be possible to prepare detailed 
plans and specifientions. This, the President, stated would permit us, 
pon the conclusion of tho defense program, (o utilize productively 
some of the manpower and industrial eapacity then available to con- 
struct a national system of interregional highways. 

Tho President also directed the Federal Works Agen 
such staff as necessary for tho efficient functioning of thè Committee 
and to compensate its members for travel expenses incurred, 

‘The following persons woro asked by the President to serve as 
members of the Committee: š 

Thomas H. MacDonald, Commissioner of Public Roads, Federal 
Works Agency. E ae 

G. Donald Kennedy, State highway commissioner, Lansing, Mich. 

Bibb Graves, former Governor of Alabama. 

C. H. Purcell, State highway engineer, Sacramento, Calif. 

Fredarie A. Delano, Chairman, National Resources Planning Board, 

Harland Bartholomew, city. planner, St. Louis, Mo. 0 
extord Guy Tugwell, chairman, New York City Planning Com- 
mission. 

All of those invited accepted membership and responded to the 
call for attondance at the initial meeting which wos held st Washing- 
ton, D. C., on June 24, 1041. At this meeting, the Committes 
elected as Its chairman, Thomas H. MacDonald, Commissioner of 
Public Roads; and as its vice chairman, G. Donald Kennedy, Stato 
Highway Commissioner of Michigan. Mr. H. S. Fairbank, Public 
Reads Administration, was appointed secretary of the Committee 
and a small staf vas supplied by the Public Roads Administration. 
The research and writing of this report are the work primarily of Mr. 
Fairbank, assisted by this staff. In addition to Mr. Fairbank, the 
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Committee desires to record its appreciation of the helpful services 
of this staff, and owes special acknowledgment to Harold E. Hilts, 
Edward H. Holmes, Arthur G. Siegle, Joseph Barnett, John T. 
Lynch, Olay K, Normann, D. W. Louizenheiser, Clarence F. Rogers, 
David R. Levin, Conya L. Hardy, Mary S. Austin, and Margaret 
H, Davies for important contributions to the report. 

Finding that it would be unable to complete its review and essential 
further investigations by the date originally set by the President, 
the Committee on October 2, 1941, submitted a preliminary report 
to the Federal Works Administrator and requested an extension of 
time which it was hoped would be of short duration. 

Shortly thereafter the Committee was deprived of the counsel of 
‘one of its most valued members by the death of the Honorable Bibb 
Graves, former Governor of Alabama, The appointment of Dr. 
Rexford Guy Tugwell as Governor of Puerto Rico made it difficult for 
him to continuo his active participation, and the exigencies of war 
have further greatly lengthened the time required, It is believed, 
however, that the final report transmitted herewith is not too late to 
Borvo the President's intended purpose to define the gencral character 
of a national system of interregional highways, the construction of 
which, if begun with the termination of the war emergency, will permit. 
the productive utilization of much of the manpower and industrial 
capacity then likely to be available. n 

'he Committee therefore hopes that you will approve its report and. 
transmit it to the President for such favorable consideration and uso 
as he may deem it to merit, 

Vary reapoetfully, 





Tuomas H. MacDoxarp, Chairman. 
. Doatp KrxwEDr, Vice Chairman. 
C. H. Puncxur. 
Freperic A. DELANO, 
HarLaAND BARTHOLOMEW, 
Rzxronp Gur TvowELL. 
JANUARY 1, 1944. 
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INTERREGIONAL HIGHWAYS 
Report and Recommendations of the National Interregional Highway 


Committee 
INTRODUCTION 
Construction of the present main highway system of the United 
States began in the later years of the horse-and-buggy ara of highway. 


transportation. At that time the Nation possessed a rural rond net- 
work almost as extensive as at present, but it was almost wholly 
unimproved. By necessity all travel by road was of tho shortest 


range. 

In (be cities, on the other; hand, most of the streets were paved, 
some with cobble but many with smooth asphalt and brick. It was 
mainly the desire of new-fledged motorists in the cities for a comfort 
able ride into the country beyond the reaches of their paved streets, 
tho similar deferred hope of more hunblo cycliste, and the compet 
ing aims of merchants in each town and city to enlarge or at least to 
hold, each his own rural trade, that prodded a long-talking "good 
roads movement” into actual construction. 

‘The construction of roads begun, years of promiscuous building 
followed. Finally the builders awakened to. the hopelessness of ever 
joining the thousands of disconnected little pieces of ronds those years 

produced. They began to realize the need for systematically 
classifying the vast road network and giving preferential order to the 
improvement of the portions of greatest use potential. 

'he original Federal Aid Road Act, passed in 1916, did not require 
guch a classification. But by that time a fow States, seeing the light, 
had created State highway systems of selected routes—usually those 
routes joining their several county seats and larger towns and cities, 

"To this sound principle of classification and preforential improve- 
ment—beyond any other the means of the rapid und orderly subse- 
quent development of the main highways—the Federal Highway Act 
of 1921 gave endorsement and national extension, | Tt required desig- 
nation of the Federal-aid highway system and confined to this system 
all Federal funds then and thereafter to be appropriated for aid in 
road improvement—a restriction that was to remain in effect un- 
altered for many years. 

AL that time, the beginning of the century's third decado, the unim- 
proved sections of roads chosen to make up the newly designated 
Laid system were still far longer in the aggregate than the 
of those thal ind been in some manner cumusied. Most of the 
State highway systems were at the same early stage of development, 

But the rapid upswing of motor-vehicle use had already set in. 
Each successive year more road-improvement revenue was coming in. 
largely from fees paid for vehicle registrations, from new motor-fu 
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taxes and from the Federal Treasury. ‘The purpose of Stato and 
Federal road agencies was to use these ЕН eio 
за, x eel, measure cf improvement, o the entire elected 
le: ої in ronds and thus. v i T 
ME caer o narrow ns quickly as practicable the 
© measure of improvement considered necessary wi i 
than tho costly ideal which, by consuming ah revenue ta de 
mileage, would have delayed longor the improvement of other sections. 
it was expected that an initial limited improvement of each section 
would be followed in due course by a secondary stage when the 
progress of improvement of tho system as a whole should permit the 
urther expenditure. "This was the policy of stage construction. It 
Yas a vise and useful policy as applied in the design of rond surfaces, 
ts mistakes were ite acceptance and fixation Of obsolescent road 
ement and its failure to anticipate the need of rights-of-way of 
greater width than those that in all previous time had been considered 
"hese are pardonable mistakes. When they were made, the Бі 
xpéeds Ab wind rator vehicles dan now: treed sere deis D 
foreseen and probably unforesceable. The standards of alinement 
required by modern speed would then have been considered fantastic. 
‘The great increase of vehicle registration and traffic volume was 
anticipated too Inte, but even if it had been foreseen earlier, lack of 
ecomary legal and popnlas sanctions would have prevented» fre 
ec n of the wic i f-ws wi i 
ma ler rights-of-way that widened and divided 
First reasons for immediate designation of interregional eystem.— 
mistakes of main road location and eiue dee Ed. 
standable, but their consequences today emphasize the need for desig- 
nating and preferentially improving an interregional system. For, 
paradoxically, the country’s most important highways which will 
constitute thé large part of such an interregional system are the ones 
that have suffered most in their improvement: because of these 
‘The explanation of the paradox is that these roads, in recognition of” 
their primo importance, were among the earliest of our hishwaya to b° 
durably improved. Structurally, many of these improvements are 
still embarrassingly sound; but in location, in traffic capacity, and in 
{heir Ink of most ofthe features of modern highway, design that make 
possible the sao operation of vehicles at high speeds, they aro badly 
"Most of them have long since repaid their cost in the benefits th 
have yiolded to the honvy traffic that has moved over them. As they 
‘ure rébuilt, as soon they must be, they should be built to the highest 
modern standards, on locations and. within rights-of-way where they 
will have the prospect of long and beneficial service, ‘That such an 
improvement of these main arterial ronds of the Nation may proceed 
consistently in all parts of the country, that all may agree upon the 
particular roads comprising the national routes in all regions and in 
all States, and that: preparations may now be made for beginning the 
systematic improvement of these roads in the fist post-wan yes — 
еве аге the first reasons indicating the; ty in - 
ignation of an interregional iene саады 
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Other reasons for immediate desipyation.—Another consequence of 
past policies is the widely recognized gross inadequacy of the accom- 
Inodation afforded by city streets for the heavier streams of arterial 
travel, ‘Two decades ago the: most obstructive deficiencies, existed 
on tho rural ronda, , City streets wero relatively ample in their traffic 
capacity, Today these conditions are reversed. Tt is within and in. 
the vicinity of the cities and metropolitan areas that through travel 
now experiences its most serious resistance and delays, resistance and 
delays that are abundantly shared by the heavy intraurban local 
traffic that tends to congregate on the same arterial routes. 

“Twenty years ago when the Federal Highway Act and many of the 
State highway enactments prohibited the expenditure of limited Fed- 
eral and State funds for improvement of the transcity connections of 
the Federal-nid and State highway systems, the prohibition was not 
unreasonable, It was instead n necessary and logical recognition of 
tho superior need of rural highway improvement, Now, with con- 
gestion of the transcity routes replacing rural highway mud as the 
greatest of traffic barriers, emphasis needs to be reversed and the larger 
expenditure devoted to improvement of the city and metropolitan 
sections of arterial routes. „That the particular locations o these 
routes may be agreed upon in common by Federal, State, and muni- 
cipal authorities who will share the responsibility for arterial highway 
improvement, that the desirable standards of that improvement may 
be established and commonly accepted, and that plans may nt once 
"be laid for à prompt post-war beginning of the highly essential con- 
pe iion were. those are other compelling reasons for the designa- 
tion of an interregional system 

Optimum system propoxed.—Clearly recognizing the present need, 
tho President in his letter of April 14, 1941, to the Administrator, 
Federal Works Agency, appointed the National Interregional High- 
way Committee and directed it to review existing data and surveys 
and to outline and recommend n limited system of national highways 
designed to provide a basis for improved interregional transportation. 

Tn all its deliberations and in the recommendations which follow, the 
Committee has been guided by the President's expressed hope that it 
would hold national needs paramount over the needs of sections and 
localities, Consistent with the purpose of interregional connection 
and the limitation of total mileage, it is bolieved that the system 
Tecommended will serve a large a proportion of the total highway 
traffic of the Nation аз it is possible to attract to any system of the 
sume extent. 

‘The cities and metropolitan areas of the country are known to 
clude the sources and destinations of much the greater part of the 

heavy flow of traffic that moves over the Nation's highways. „The 
system of interregional highways proposed, within the limit of the 
mileage adopted, connects as many as possible of the larger cities and 
metropolitan areas regionally and interregionally. For this reason, 
although in miles it represents scarcely over 1 percent of the entire 
highway and street system, it will probably serve not less than 20 per- 
cent of the total street and highway traffic. 

‘The wealth of factual information available to the Committee indi- 
cates clearly that any other system, either materially larger or smaller 
than that proposed, would have a lesser average utilization, The 
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limiting mileage adopted may therefore be accepted with confidence 
as very close to the optimum mileage which will afford the greatest 
possible service per mile, 

"The Committee had for its consideration all the data amassed by the 
Public Roads Administration forits report, Toll Roads and Free Roads, 
which was transmitted by the President to the Congress in 1939 and 
published as House Document No. 272, Seventy-sixth Congress, first 
fession, In that report two systems were defined, one of approsi- 
mately 14,200 miles and the other of about 26,700 miles. ‘The latter 
was proposed ns an interregional system; 

Subsequently, the Public Roads Administration reexamined its 
data and mado minor changes and small additions to the published 
system, increasing its longth to 20,200 miles, The fects suggesting 
these changes were available for the Committee's review, as were also 
the voluminous data amassed for selection of the strategic network of 
principal highway routes shown on a map approved by the Secretary 
Of War, as revised May 15, 1911 

Finally, at the Committee’s direction, a staff supplied by the Public 
Roads Administration made studies of three additional systems, one of 
approximately 48,400 miles, one of 36,000 miles, and one of about 
38.020 miles which is the recommended system. 

in the selection of all of these systems, one common objective pre- 
vailed: То incorporate within each of the several mileage limits 
adopted, those principal highway routes which would reach to all see- 
tions of the country, form within themselves a complete network, and 
jointly attract and adequately serve a greater traffic volume than any 
other system of equal extent and condition. 

АН facts available to the Committee point to the sections of the 
recommended system within and in the environs of the larger cities 
and metropolitan areas as at once the most important in traffic service 
and least adequate in their present state of improvement. These sec- 
tions include routes around as well as into and through the urban areas. 
If priority of improvement within the system be determined by either 
the magnitude of benefits resulting or the urgency of need, it is to 
these sections that first attention should be accorded. 

Obviously, it is not possible by any limited highway system, what- 
ever the relntive importance of its constituent routes, to serve all the 
needs of the Nation's traffic. Nor is it reasonable to assume that in 
and near the cities the routes included in such a limited system will if 
improved, provide a complete solution to the serious problem of city 
traffic congestion. Particularly in the cities, many other routes are 
probably of substantially equal if not greater importance, and improves 
ment of the routes should, therefore, not be advanced ahead 
of others of similar or greater local importance. In this connection 
the Committee has been restricted in its choice because the President 
directed it to select an interregional rather than a local system, and 
to consider national above local needs. 

The Committee believes it would be a mistake to regard the inter- 
regional system as an object of exclusive attention, even by the Fed- 
eral Government, or to concentrate upon it all or a disproportionate 
part of any effort and funds that may he applied to highway improve- 
ment. ‘The Federal Government has substantial interests in many 
other roads and possibly other city arteries. Tts assistance should not 
be confined to the routes included in the recommended limited system. 
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Ni yeless it is im] it, both locally and nationally, to recog- 
печення ende] system and the routes that comprise it for 
what they areas that system and those routes which best and most 
li join region with region and major city with major city. 

тосу јо euch recognition, itis desirable, in all Federal, State, and 
local highway improvement programs, to give to this system and to 
Tae utes, promptness and preferenco of attention, consistency of 
plan, and a large share of available financial means. be 
Recelsary for its progressive and balanced improvement at a rate 
sufficient to halt the present obsolescent trend of constituent routes 
‘and to substitute a reasonably rapid movement toward complete 


adequacy. 
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THE RECOMMENDED INTERREGIONAL HIGHWAY SYSTEM 


"The general location of the routes аи ing the recommended. 
interregional highway system is shown on the map, figure 1. 

"The total length of the system is approximately 33,920 miles. 
‘This represents 1.04 percent of the 3,207,717 miles of rural roads and 
urban streets in the United States. 

‘The approximate length of rural sections of the system, 29,450 
miles, is 0.00 percent of the 2,964,677 miles of rural roads. 

The approximate length of urban sections, 4,470 mili 
feu of the 303,040 miles of urban streets. z 

regions ' (fig. 2) and States, table 1 shows the approximate lengths 
of the recommended system and of its rural and urban sections, and 
the percentage relations of these lengths to the total length of all rond 
and streots and to the total lengths of all rural roads and all urban 
streets, respectively. 
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In relation to cities. —Tho recommended 
all cities of 300,000 or more population. 
that provides these conneetions. 

Tt roaches 59 of the 62 cities of population between 100,000 and 
300,000 persons, and iw superior in this respect to the 48,300-mile 
and 78 S00-mile systems previously investigated by the Public Ronds 
Administration, 

‘Tho recommended system reaches directly only 82 of the 107 cities 
of population between 50,000 and 100,000. The 48,300-mile system 
reuches only 91 and the 78,800-mile system only 95 of the cities of this 
size, and hence are little superior to the recommended system. 
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Provar 1 The generat location of routes of tbe recommended interregiona? highway systers. “Total length cf the syatemn it 34900 miks. 
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Тавил 2.—Total number of cities of each population class and number connected by 
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cities of 10,000 or more population, it has been determined that the 
Ingest system investigated would lv tobe increased by 14,100 miles. 

ny effort to reach a larger number of the cities under 50,000 
population than are connected by the recommended, system, it is 

eved, must result in a lowering of the average trafic volume 
served by the system as a whol v gain to а few of our smaller 
cities would, therefore, be accomplished at the expense of a diminishing 
return in traffic service for the system as a whole, The committee 
decided this would not be warranted. 

The map, figure 3, shows, the recommended system in relation to 
the location of all cities of the several population groups larger than 
10,000. "him map shows how. directly: the recommended: system 
joins the larger cities, and (tho remarkable extent to [which most of 
‘these cities are served as hubs of their respective regions, 

‘The largest cities not directly connected are shown to be Akron, 
Canton, and Youngstown in Ohio, but all of these aro passed in close 
proximity. The difficulties that prevent immediate connection of 
these cities are evident—junction cannot be made without intro 
ducing either what appears to be an unwarranted local duplication of 
routes, or a considerable indirection of approach to the commanding 
nearby city of Cleveland, 

On the basis of the 1040 Census, thežBureau of ithe} Census defined 
p certain aren in connection with each ety of 50,000 or more popula- 
tion as a metropolitan district, except that two or more such cities 
woro sometimes included in one district. The number of metro- 
politan districts totals 140. 

"The general plan was to include in each district, in addition to the 
central city or cities, all adjacent and contiguous minor civil divisions 
or incorporated places having & population of 150 or more per square 
mile, In some districts, в few less densely populated contiguous 
divisions were included on the basis of special qualifications. Occa- 
sionally only a portion of a minor civil division was included if the 
division was large in area and had its population principally concen- 
trated in a small section in or near the central city. 

Tho disiricts defined are, therefore, not political units, but rather 
aroas of tho thickly settled territory im and around the country's 
nrger cities or groups of larger cities. "hey tend, in general, to be 
more or less integrated areas, with common economic and social, 
and often, administrative interests, As will be seen from the map, 
figure 4, the recommended inter-regional system connects directly 
or passes in very close proximity to all but 10 of these districts. 

Location in ration to ion distribution. —A statement. of the 
numbers of cities reached directly by the recommended system does 
not convey an entirely adequate impression of the nearness of, ap- 
proach of the system to the homes of a large proportion of the urban 
Population of the United States. Although only 54.5 percent of all 
Cities of 10,000 or more population are located directly on the system, 
the aggregate population of these cities is 82.6 percent of the toi 
urban population of the Nation. With slight exception in two 
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groups, the cities directly connected are the largest of their respective 
Population groups. ‘This is shown in table 3. 


‘Taste 3 —The number and population ya cities of the United States above 10,000 
population, and the mumber, population, and percentage of total numbers ‘and 
otl. population for euch cites direclly connecied by the recommended system, by 
population groupe 
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A tll moro graphie picture of the population reasons for choice 





of tho particular routes recommended will be found in figure 5. 
‘his shows by dots the distribution of the whole population of the 
United States, each dot representing a population node of 2,000 
persons, Ford it will be seen that tho various routes not only have 
their principal local termini or hubs in the larger cities but also pass 
en route between these hubs, through or very close to the denser 
clusters of population in small towns and populous rural areas, 
Indeed, the, courses of the recommended routes are shown by this 
map to be in most instances the inevitable selections, if service of 
population is to be considered important in the choico. 

n n few instances apparent lack of correlation in this respect is 
evident, and a local shift of tlie recommended route may be found 
desirable after further and more intensive study. In such further 
study consideration should also be given to local adjustment of the 
recommended routes to a closer conformity, if such be possible, to 
the larger concentrations of rural population, 

‘That such conformity already exists in largo measure is indicated 
by ‘he mop, figure 6, which shows by intensity of shading tho gradu- 
tion of average density of rural population, county by county, Неге, 
again, the remarkable manner in which the recommended routes 
trace’ their courses along the country’s most populous bands of 
territory is apparent at & glance. Few if any. instances occur in 
which the recommended route locations ean obviously be materially 
improved, except by excessive multiplication of local mileage, 

‘As further evidence of the advantageous selection of the recom- 
mended routes for service of the rural population, the data pre- 
sented in table 4 show that although the routes traverse only 1,056 or 
34.3 percent of the total number of 3,076 counties *in the United States 
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"Tant 4.—Tle number and rural population af all counties" im the United State, 
‘and the number and rural population, and percentage of latal number and total 
Tural population for counties traversed by the recommended system, by regions 
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these counties traversed were inhabited in 1940 by 25,862,000 persons 
or 45.2 percent of the entire rural population of the United States. 
‘The evidence of appropriate selection in this is marked in each 
geographic region. It is naturally more striking in regions with large 
Variations of rural population, Iiis less conspicuous in regions where 
rural population is more uniformly spread, with either a relatively 
high or relatively low average density. 

"Location in relation to manufacturing activity Unquestionably any 
limited system of interregional highways that may be designated 
should, within the limits of mileage adopted, provide transportation 
facilities for as much ns possible of the manufacturing industry of the 
country. Where manufacturing activity exists in greatest volume, 
there it may be assumed are the points of origin and destination of the 
grentest volumes of motortruck traffic. "he interregional system 
Should provide for the service of this tratio as well as passenger-car 
traffic, 

Tn expressing this view, however, the Committee does not suggest. 
that thero is need of special highway facilities for the accommodation 
or encouragement of long-distance trucking. All the evidence 
amassed by the highway-planning surveys points tothe fact that the 
range of motortruck hauls is comparatively short. There is nothing 

ility of an increasing range of such movements 


















to indicate the probal 
in the future. 3 Ë 
‘The length of truck hauls will be determined in the future as it has 
been in the past, by the competitive advantages at various distances 
of other modes of transportation. "The probable early development. 
of an efficient commercial air-freight service, together with the 
competition of a rejuvenated rail service, would seem to forecast a 
future shortening rather than a lengthening of average highway- 
freight hauls. 
е volume of highway-freight movements in the future may be 
ways joining the centers of greatest 
industrial activity. Such highways should be incorporated, as far 
‘as possible, in the interregional system. 
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‘To test the adequacy of the recommended system from the stand- 
point of industrial transportation, the committee has used the census 
reports of values added by manufacturing industries located in the 
various cities of the country, as a measure of the relative manufactur- 
ing activity of these cities and of the relative probability of intercity 
highway freight movement, 

‘hese values for all cities of 10,000 or more population are shown on 
tho mnp, figure 7, by circles of various sealed diameters. Hare again, 
as in the similar map (fig. 3) representing the relative populations 
of cities, it will be seen that the routes of the recommended system 
connect ‘the cities represented by the largest circles, and within the 
limit of total mileage adopted, join or closely approach en route about 
as many as possible of the cities of larger manufacturing importance. 

A comparison of figures 3 and 7 will show that while slight differ- 
ences exist in the relative importance of cities when they are measured 
on the one hand by their populations and on the other by the values 
added by their manufactures, on the whole the similarity of the 
measurements is marked. = 

This similarity is further evidenced by a comparison of tables 3 and 
5. "The latter shows the value of manufactures added in the cities 
of 10,000 or more population that are on the system, in relation to the 
corresponding total for all cities of the samo population range, while 
tablo & shows the population relation. Та both instances tho cities 
on the system are shown to be important beyond their number. 

A comparison of the number of cities of 10,000 or more population 
reached directly by tho recommended system and other systems in- 
vestigated, and the values added by manufacture in these cities is 
shown in figure 8. From this figure it will be observed that the largest. 
system investigated (78,800 miles) connects directly with about 75 
percent of the cities of 10,000 or more population, and that these 
connected cities account for 90 percent of the value added by manu- 
facture in, this population group. E 

"То reach directly all cities of 10,000 or more population it has been 
determined that. the 78,800-mile system would have to be increased 
by at least 14,100 miles. ‘This new and larger mileage totaling 02,000 
miles is shown in figure $ as the abscissa of the point representing 100 
percent of the number of cities of 10,000 or more and of the value 
added by manufacture in all such cities. | 

From this figure it is manifest that the cities of 10,000 or more 
population connected by the recommended system are, in general, the 
more important manufacturing cities. Numerically only 54.5 percent 
of all cities of more than 10,000 population, they account for 83 
percent of the total value added by manufacture in all such cities. 

Tn contrast, the system reaching all of the cities is nearly three times 
as large and serves only an additional 17 percent of manufacturing 
activity. 
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It is, therefore, concluded that the recommended system closely 
approximates the system of optimum extent from the standpoint of 
service to manufacturing industry. х 

ree oam i agrewsiral production —It has previously 
been shown that the recommended system traverses 1,056, or 34.3 
percent, of the 3,076* counties of the United States and that the 
Counties traversed include the places of residence of 45.2 percent of 
the total rural population of the country. On further examination it, 
js found that the counties traversed account for 43.2 percent of the 
total value of all farm products sold or traded in the Nation as 
whole. Per county, the average value of marketed products in the 
counties traversed is 40 percent higher than in the remaining more 
numerous counties. 
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By geographie regions this relation is shown in table 6, which indi- 
cates that in all regions excopt Uie Middle Atlantic iho counties 
traversod aro well above the average in the aggregate value of their 
markoted agricultural products. 


‘Tamu 6.—The number and valuslof agricultural producte marketed in all counties, 
‘and the number ani production value and percentage of total number and total 
production value, for counties traversed by the recommended system, by regione 
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‘The geographic relation of the recommended system to areas of high 

per-acre value in marketed erop production shown in figure D, 
fe general types of principal farm production in areas traversed by 

the system are shown on the map, figure 10. 

‘Although in comparison with the other systems investigated, the 

recommended system does not afford so pronounced an advantage in 
roximity of service to agricultural production as in service to manu- 
facturing industry, figure 11 shows that it docs closely approach the 
greatest service to agriculture obtained by any of the systems, This 
Advantage, as indicated by the spread between the curves of value 
of agrienltural products marta and of numberof oumtie traversed, 
es & maximum in the 48,300-mile system, but is nearly as great 
in the recommended ‘Nearly all of the advantage асоии. 
іш in the 48/200 mo system, however, is contributed by routes 
which are also included in the recommended system. 

‘Location in relation 10 situs of molor vehicle ownership.—Citios of 
10,000 or more population located directly on the recommended 
system were the places of ownership in 1941 of 13,932,788 registered 
motor vehicles. Vehicles registered in the same year by other owners 
resident in counties traversed by the system numbered 8,180,819. 
The total of all motor vehicles registered by owners resident in 
counties traversed by the system amounted, therefore, to 22,113,607. 
‘This is 68.7 percent of the total 1941 registration of motor vehicles. 
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Tante 7—Duta concerning tha situs of motor vehicle ownership in 1941 in relation to the location af the recommended interregional ayetem, by 
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Location in relation to areas of large post-war employment release — 
ro fis ithe de the Feder Verr Rdtnistniur, e President 
indicated his expectation that in the construction of an interregional 
highway system it would be possible to utilize some of the manpower 
and industrial capacity avaiable at the close of tie war. I! such 
utilization is to be encouraged, a close relation is desirable between the 
location of the interregional routes and the principal places at which 
the release of war-occupied labor is to be expected. 

Such correspondence in location would be advantageous, notwith- 
standing that the labor requirements and dispersion of war industries 
have caused an extensive migration of workers from their former 
ommunities to the places where they are now employed and where 
they will lose that employment when the war ends. The return of a 
peacetime economy may necessitate another and possibly reverse 
migration or at least a redistribution of the avoidable worker popula- 
tion. But it will be expedient to avoid if possible a precipitate rush 
from tho war industry centers. At least temporary employment for 
considerable numbers of the workers that will be released should be 
provided in the general vicinity of their present jobs. 

‘The routes of the recommended interregional system, particulnrl 
those that, will stand at the close of the war in most immediate n 
of major improvement, are well located to supply the construction 
‘employment: the President expects. 

indicated by the map, figure 15, remarkable correlation exists 
between the location of routes of the recommended system and the 
areas of greatest wartime employment increase. As it is to be expected 
that workers released by the cessation of war production will generally 
be most numerous where employment has increased most during the 
war, this map gives convincing evidenco of the fortunate location of 
the recommended interregional routes for the post-war absorption of 
Workers in a highway construction program, his result is especially 
Interesting in view of the fact that the route locations were determinca 
as those best fitted to meet the most important highway traffic 
requirements, i 
ovation of the interregional system in relation to the strategic net- 
work,—War traffic on the highways—that to, from, and between the 
points of particular war activity concentration and between these 
Points andthe ports of embarkation is moving in the longer distances 
over roads conditioned for normal peacetime travel, and mainly over 
routes of the strategic highway network of principal routes of military 
importance approved by tho Secretary af War, as revised May 15, 
1941. (See fig. 18.) š 

"Within the imitations of its total extent, the recommended inter- 
regional system conforms closely to this strategie network. 2 

‘As we how clearly see, the significance of the strategic network in 
such à total war as that in which the Nation is at present engaged 
must be interpreted in terms of the carefully precise descriptive ile 
applied to it by the War Department. Tt consists of not all but only 
the principal traffic routes of military importance. In. the present 
war a very large part of the whole highway system of the Nation is 
bearing a substantial share of the burden of war, but we are finding 
that in general the routes of the strategie network were well chosen 
as the principal routes. 
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In the same sense, the recommended interregional routes may be 
termed the more significant of the designated principal routes, 
ag fest Veen. to а emt nmi ciscus м ir 
industry.— The most urgent highway improvements during the war 
fave been needed on ronds and streeta providing local acceas to military 
and naval establishments and important war industry sitos. As 
accurately forecast by the report of the Public Roads Administration 
in 1941, these improvements have been necessary because so many 
of the war establishments and industries have been located not on 
the principal arteries of peacetime travel but on roads or streets 
which have previously carried only light traffic. 

‘The fact that these relatively short and local improvements have 
constituted so large a part of warti way construction does not. 
indicate, however, that only these are of importance to the 
war effort. Rather, iç means that except for these local approaches, 
the highway system of the Nation has proved to be reasonably fit. 
to discharge its war duties, without special readying improvement. 
‘That the routes of the recommended interregional system must 
bear a very large share of the longer highway movement to and from 
the military and naval establishments is indicated by the close prox- 
imity of the great majority of these establishments to the recommended 
routes. (See fig. 17.) 

A similar conclusion with reference to service to war industries is 
justified by the comparative locations of the recommended routes 
and the points of early concentration of primary war industry and 
of industries served by roads improved during the war as access 
Tod projects. (See figs. 18 and 19.) It must be borne in mind 
that the industrial locations particularly referred to are only a few 
of the many now involved in direct production for the war and of 
the even larger number concerned in the many and varied industrial 
contributions to the total essential war economy. To represent the 
location of the recommended system in relation to the distribution 
of total-war industry would doubtless give a result little different, from 
the indications of figure 7, which mirrors the distribution of normal 
peacetime industrial activity. 

Location of the interregional system in relation to routes of heaviest 
trafic—Connecting the largest cities of the country and the larger 
cities of each geographic region, passing enroute through the most 
m 











populous belts of rural and wn population, joining centers 
in which a high percentage of the Nation's manufacturing activity 
is concentrated, traversing generally the most productive agricultural 


lands, and tapping the centers and areas of densest motor-vehicle 
Ownership, it is naturally to be expected that the recommended 
grstem wil accord well with the heaviest lines of highway trafic 

fow and serve in the aggregate a share of the total highway movement 
far in excess of its proportion of the total highway mileage, 
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That this expectation is fully bérne out by the facts is shown by 
the traffic map, figure 20. Here the 1940 traffic on existing roads 
closely conforming to the recommended system is compared with the 
traffic on other roads included in the numbered United States highway 
system. In examining this map it must be remembered that all of the 
roads represented have been selected from the total highway system. 
many times as largo, because of their special importance as trafic 
carriers, In other words, on this map the traffic of the recommended 
system is compared not with the general level of rural highway traffic, 
but with the traffic of other roads which themselves rank among the 
most heavily traveled highways in their respective sections of the 


country. 

Tt will be observed at onco that some heavily traveled sections of 
highway are not included in the recommended system. It will be 
seen, however, that with few exceptions, tho recommended routes are 
the most heavily traveled in their respective regions, In the excep- 
tional cases the choice of the recommended route has been determined 
by the criterion of most direct connection between major cities, To 
include in the system all routes locally approximating the volume of 
trafic served by she recommended routes, would substantially increase 
the mileage of the system and generally result in a duplication of 
routes serving the same general areas and travel objectives. 

Tn some instances traffic of the longer range is now divided between 
an existing road conforming most, closely to tho recommended inter- 
regional route and another parallel rond of substantially equal diroct- 
ness and degree of improvement, There are also instances in which 
an existing road closely follows the recommended route, but because 
of a local inferiority in either directness or condition, carries a smaller 
traffic than an alternate road. 

‘The committee wishes to emphasize that its recommendation applies 
to general routes and not to specific highways, notwithstanding the 
fact that the various maps presented in this report show the recom- 
tended routes us following tho general locaton of slectod existing 

ighways. 
^ detailed location of the routes of the system, the exact location. 
at all points will be a problem for local reconnaissance study. The 
eventual final selection of line may, therefore, more closely approxi- 
mate existing roads other than those followed in the general-system 
maps herein presented. To a considerable extent the proper develop- 
ment of the recommended system will result in the location of the 
recommended routes, locally, on new lines conforming to no existing 
ay. 
"Бе comparison made possible by figure 20 is therefore to bo con- 
sidered as only a very general one. 

‘Of the 29,450 miles of rural roads approximating the location of 
rural sections of the recommended system trafic count> made, by 
ie highway planning surveys in 19: iow that 6,056 miles, or 20.1 
Percent of the total, carried traffic that year averaging less than 
1,000 vehicles daily. On 9,576 miles, or 32.5 percent, the daily 
traffic averaged between 1,000 and 2,000 vehicles, А total of 6,104 
miles, or 20.7 percent, served traffic averaging between 2,000 and 
3,000 vehicles daily; 7,182 miles, or 24.4 percent, carried traffic 
between 3,000 and 10,000 vehicles per day; and only 532 miles, or 
less than 2 percent of the total, carried an average daily traffic of 
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10000 or more vehicles. "The average traffic carried by all rural 
roads conforming closely to the'system was 2,060 vehicles daily, and 
the total traffic movement, 78,208,200 vehicle-miles daily. ‘The latter 
was 16.79 percent of the 465,753,000 daily vehicle-miles served by 
all rural roads in 1941, No similarly exact data are available to 
show the traffip served by existing city streets approximating the 
focation of urban sections of the aystem, and were such facts available, 
they would be of little significance as a basis for an estimate of the 
trafic that would be served by more adequate facilities. 

In estimating the probable traffic use of the recommended system, 
the committee hus made due allowance for shifis of existing traffic 
flow that would be induced by a preferential improvement of the 
recommended routes, fts estimate is that the system, as it probably 
would be constructed, would represent only about 1 percent of the 
total mileage of rural roads and streets, but would serve at least 
20 percent of the total vehicle-mileage generated on all roads and 
streets. 

Location in relation to principal topographie features.— The location 
of the recommended routes has been influenced in remarkably few 
places solely by consideration of topography. A knowledge of the 
general topography of the country is nevertheless essential to a full 
‘appreciation of rensons for the varying sizes of interstices between 
the meshes of the system in different parts of the country and for 
the few places in which apparent indirection of the lines of the system 
would otherwise be unaccountable, The overlay of the recommended 
interregional routes on a photograph of a relief, map of the United 
States, reproduced as figure 21, indicates clearly the effect of tne 
conformation of the land nnd of the courses of principal rivers in 
influencing the location of the routes. 
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In selecting tho routes to comprise the system and in determining 
the extent of (he system to be recommended, the primary purpose was 
to select routes forming an integrated system of reasonably limited 
total extent which would join the principal centers of population and 
industry im each geographic region with centers of similar relative 
importance in other geographic regions, by lines as direct as practicable. 

he principal determinants in this selection were, therefore, the 
interconnection of the larger cities in all regions, accommodation of 
short-run traffic in and about lesser centers insofar as practicable, and 
creation of a system of optimum extent and maximum utilization, 








INTERCONNECTION OF LARGER CITIES 


As proof of the importance of interconnecting the major cities, 
evidence is here presented which indicates that nearly 90 percent of 
the traffic moving on main highways has either or both its origin and 
destination in cities, that traffic steadily increases with increased 
proximity to cities, ‘that on transcity connections of main routes 
traffic mounts to volumes far greater than the general levels on rural 
sections, and that the heavily traveled sections of the proposed inter- 
regional system lie mainly within relatively narrow zones of traffic 
influence about cities of 10,000 or more population. 











ij 


system in relation to principal topographie features of the United States. 


(Relief map by Howard B. Coul 
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Cities important as origin and destifation of trafic. Table 8 presents 
an analysis of available date on the urban or rural termini of traffic 
observed on main highways. ‘The data were obtained by the highway 
planning surveys of typical States in seven regions. ‘The analysis 
shows that on the average 49.6 percent of all traffic observed was 
moving from one city to another, and 36.6 percent was bound either 
from a city origin to a rural destination or from a rural origin to a 
city destination. Thus nearly seven-eighths of this main highway 
traffic in these representative States is related in some manner to 
cities. Either they are its origin or its destination or both. Onl 
138 percent bath begins and enda st ramal points, and a portion of this 
movement undoubtedly passes through url 


Tamie 8—Analyeio of the origins and, destinations of trafic on mein highwoye 
"adus M ilte planning survey dla or ona й e ec aun ge opa 





communities en route. 
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The facis presented in table 8 relate to all moin-highway traffic 
of both long and short. range, including passenger cars, busses, and 
trucks, ‘The data of the planning surveys do not permit a particular 
examination in this respect of the long-range trate of all classes of 
vehicles. 

For the States represented in table 8, however, data on motor- 
truck traffic are available which permit 8 classification of the move- 
ment according to a general indication of length of trip, as intrastate, 
interstate, and transstate, and a further analysis of each of these 
classes according to the percentages of cach that have their origins 
or destinations or both in cities. 

‘The term “interstate” is used to refer to traffic bound to or from 
the State of observation from or to another State, "The term ^trans- 
state” refers to traffic found to be moying entirely across the State of 
obseryation between origins and destinations in other States. The 
term “intrastate” is ts ordinary sense, 

‘The classification thus accomplishes an analysis of the total move- 
ment approximately into patterns of long, shorter, and shortest 
ranges. Mhe analysis is not exact with respect to the relative leng 
of trip, especially as indicated by the intrastate and interstate 
tions, "Interstate movements may be, and are in many cases, short 
movements over a State line. Intrastate movements, though con- 
fined entirely to a single State, may be relatively long movements, 
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All the available data show, however, that the average trip length 
is least for the intrastate movement, greater for the interstate mose. 
ment, and greatest for the transstale movement. While, therefore, 
the three classes aro based specifically upon the number of States im. 
volved in the traffic movements, they also represent approximately 
and on the average, three ranges of trip length, from short to lo: 
Data of this sort are presented in table 9 for the same regions that 
аге represented in the data of table S. These additional data show. 
clearly that, for truck: traffic at least, the percentage of the main. 
highway movement originating in or destined to cities, rises with the 
increasing range of movement. For the seven States and regions 
represented in the table, cities are involved as the origin or destina 
tion or, bath in STO poreent, of the intrastato or short-range moves 
ment, 95.5 percent of the interstate or longer range movement, and 
90.7 percent: of the transstate traffic, or traffic of longest range: 





Там, %.—Clasnifeation af. motortruek trafie on main highways аа intrastate, 
ель, ол гаһантіе ата percentages of each Clave eripinatad а 
Ln chown by plang meer dia for one State i уч ре 
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Although data similar to these for motortrucks in table 9 are not 
available for passenger ears or for the total traffic, it is highly probable 
that relations similar to those indicated for tracks exist also in the 
passenger-car and total traffic. If this is trie, and tho Committee 

elieves that it is, then the Nation's long-range highway traffic, and 
especially the interregional traffic, isin very large part a traffic moving 
between cities, or at least a traffic that has either its origins or its 
destinations for the most part in cities, 

‘Traffic mounts at city approackes.—A glance at the traflie map, figure 
20, will show how the traffic volume bands of the main rural roads 
represented increase in width as they approach the location of cities, 
indicating a steady increase of traffic volume with inereasing proximity 
to the cities. In all cases the traffic volumes represented on this map 
are those observed at points on the highways outside city limits. In 
no case do the traffic bands represent the volume of traffic on ex- 
tensions of the routes within cities; and in many cases the greatest 
traffic represented is that, observed at points some distance often 
several, miles—outside the city limits. Particularly at the larger 
cities, it has been found impossible to represent by a convenient 
scalo on any two-dimensional map the volume of trafe observed at 
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nts immediately adjacent to the citiés without eausing such over- 
Бнк of tha hands A sororik highways as to create an undesirable 
graphical confusion, and in such cases the near-city volumes are not 

resented at all in figure 20. ~ : 
а йно To indicate the further 
increase in traffic volume that occurs when the highways pass into and 
through cities betweon the nearest points of recorded observation 
represented on the two-dimensional traffic map, figure 22 is included. 
By means of a vertical projection of the traffic bands, figure 22 shows 
for the recommended interregional system only, what is believed to 
be reasonable estimate of the relative magnitudes of traffic volume 
on all rural sections of the system and on intracity sections at a num- 

ie larger cities. Sii 

о. very approximate picturization, traffic on 
sections of the routes traversing the cities mounts rapidly to volumes 
that far surpass the general levels of volume on the rural portions of 
the system, Moreover, it will be seen from both figure 20 and figure 
22 that these rapid increases begin at points comparatively close to 
the cities. 2 9 

"The peaks represented on the threc-dimensional traffic map, figure. 
23, ex in many cases Mio more iban informed guesses; and their 
sharpness is exaggerated by the unavoidable compression of horizontal 
scale. "That they do not, in fact, exaggerate the relative traffic vol- 
‘umes of the routes within and without the cities, is shown by the com- 
parisons based upon available data for soveral cities of different sizes, 


shown in figure 23. 
trafic influence. \dy has been made of the avail- 
etm Pow N iy of al cites of 10,000 or more 


able data on traffic flow in the 
Population direa connaoisd by the recommended system, with the 
object of determining the approximate distances from each city nt 
‘witch (he more rapid increase of traffic volume begins. "These di 
tances have been measured as radial distances from centers located at 
the heart of the central business areas of the respective cities. They 
define, for each city, a circular area which may be described as the 
city’s zone of local traffic influence. E М 

Ït is found that the radii of these zones tend to increase with the 
population of the cities. By averaging the radii for all cities of each of 
Feral population ranges, the following determination was made of 
‘what may be called approximate normal radii of the zones of local 
traffic influence for cities of different sizes: 
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City population: ‘na 
000,000 and more. 
1,000,000 to 3,000,000. 
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in these zones of local traffic influence around the 587 cities of 
10000 or more population, are 8,141 miles of the recommended inter- 
ial system, or 24 percent of the entire system, Of the total 
leage within these zones, transcity streets in the cities of 10,000 or 
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‘more account for 2,123 miles, and similar streets in smaller incorpo- 
rated places add 492 miles. 

‘The balance—5,526 miles or nearly 68Tpercent of the 8,141-mile 
otal—is on rural sections of the interregional system, and includes all 
rural sections of the that serve traffic in excess of an average 
‘of 10,000 vehicles per day. This high-volume mileage totals 532 miles. 
"The rural mileage within the zones of city influence also includes 3,558 
miles or 48.3 percent of the 7,363 miles of rural sections that carry 
traffic averaging between 3,000 and 10,000 vehicles per day. 

"These 2 rural mileages—532 miles and 3,558 miles—comprise 
74 percent of the total rural mileage within the zonesjof influence of 
cities of 10,000 or more population, and serve traffic well above the 
average daily volume for all rural sections of the system. 

"The remaining 26 percent of the rural mileage within these zones, or 
1,436 miles, carries traffic вує ing less than 3,000 vehicles per day. 

Nearly a third of this latter mi , however, carried traffic in 1941 
in excess of the approximately 2,000 vehicles per day average for the 
rural system as a whole, 

"The more heavily traveled of the rural sections that lie. outside the 
zones of traffic influence of cities of 10,000 or mar porast total 

624 miles and carry traffic. зае 4,809 vehicles per day. By 
far the greater part of the rural mi lying outside these zones— 
A total of 20,900 miles—carries traffic averaging less than 3,000 
vehicles per day, The average for the entire 20,300 miles is only 
1,581 vehicles per day. Š 

‘Most of these facts are tabulated in table 10 for the entire United 
States, and in tables 11 and 12 by geographic region: 
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Tamem H, —Classikçatiow of milage ofthe recommended interrpi . 
ея f lenl rafie influence of ities of 10,000 er mre populi TA Thus, as the evidence on the preceding pages shows, cities are of 
EON E very great importance in the movement of most interregional and 


general knowl- 





long-range traffic. Tt was on this fact ts well as on i 
















































































и пи mies edge that the most concentrated masses of population and industry 
p are located in the cities, that the Committee deter ied to base its 
MEME | ouais berporsini piss selection of routes primarily upon the principle of the interconnection 
RUE of important cities. 
Е 
gn enn oa unm ACCOMMODATION OF SHORT-RUN ТВАРРІС MOVEMENTS 
ыы m 
"m зві зби | тим As important as the interconnection of cities is, however, ideal 
9 ar TA directness of connection between the largest centers was not attempted, 
а - All highway e x н of огге e and SUDAN 
n movement, an е iwa) ing surve ave shown that the 
ajo E E xam Tatter is the predominant element on all Toads, Normally, for ex. 
КА D k) E = = ample, about 85 percent of all trips are for less than 20 miles, and 
Haat i E Row S E s only about $ percent for more than 50 miles, 
Montaja. °° E| £z w 2 9 S the selection of routes, therefore, the Committee hus deemed it 
mi m x| w| » * & desirable to deviate from ideally direct lines of connection between 
aa} e| —m| the larger regional centers in order to connect en route as many as 
L el s= practicable of the smaller urban centers. 
"m ЕЕ Large and small aro relative terms, however. ‘The question upon 
ie he rcommandd inerepinalsyaem falling which the Committee had to reach a decision was that of the general 
wu Y. pss iy order of cities to be considered as primary points of connection. 
ee, This pos мощі determine {he extent рої the вуне selected. х 
i terms "large" and "small" to the problem in lian. 
rome SONA и АЩ the Comite, « bas considered both the раа and the industrial 
‘thin incor worm importance of cities. It has used its best judgment in determining 
wam tiie nated ee the centers of primary connection, and also the extent of desirable 
‘Generation deviation from direct connection between these primary points in 
ir mum order to join in the system, urban communities of lesser importance. 
mes 
тна MAXIMUM UTILIZATION 
Tar To connect all communities classified as urban would require 
inclusion in tho system of a large part of the Nation’s 3,000,000-mile 
m m rural road system. Such a system would serve a very large part of 
US IB the total highway’ trafic, but its average intensity of usage would be 
im z low by reason of the inclusion of much lightly traveled mileage. 
im 18 Obviously, it would be à much more extensive system than any that 
s IE could properly be described as a major interregional system. 
im| fe "To go to the other extreme, it would be possible to select à system 
mI шт that would connect only, or mainly, the very largest cities of the 
à country. It might be possible to accomplish ‘this with a few trans- 
of the uident thet lange part of the more heavily traveled mileage Rested асо Barwon ioe fob ny ths saps ents, and os 
relatively narrow senos die most heavily traveled sections lie within sapie Wonk ет оу sad OY dale à very but Mj 
more population. Asa fuis eribed about the cities of 10,000 or of the highway traffic of longer Tt would miss connection 
much of the remaining a generalization, it may bo added that ith of be Mrg ci des Ya Ka ditue cocoon between tha TOF 
closely contiguous to euch omne a ri ітатејей тасар із located largest cities, It would, therefore, traverse long distances, particu- 
heso sections is generated bo ously: the heavier travel of Janty in tbe Wost, where there Would ba litki traba to serra, Henos 
tho contral eitia rated largely by local movements in and out of dhacerecige вдома of Wears oi tuh a syabam would probably be 
Jess than that of a larger system that wouid oach more, even though 


smaller cities. 


48 INTERREGIONAL HIGHWAYS 


‘The Committee reasoned that somewhere between these two ex- 
tremes, employing basically the principle of the interconnection of 
larger cities, it should be possible to seleet a system of optimum extent, 
the average usage of which would reach a maximum of intensity. 
Considered a a. whole, the average,daily traffic volume for such w 
system would be greater than that for any other system either more or 
lesa extensive, 

The Committee determined to select a system approaching as nearly 
a5 practicable this optimum extent. This it conceived it could do by 
selecting a number of systema, both larger and smaller than the prob- 
able optimum, and by plotting the average daily traffic of each against 
its extent in miles. “In such a manner a curve would be formed, the 
maximum ordinate of which, representing the maximum daily traffic 
Volume, would correspond to an abscissa representing the extent of the 
optimum system. 

Data for such an analysis were available to the Committee in several 
studies previously made by the Public Roads Administration. One of 
these studies was that relating to the toll road system of 14,300 miles 
described in the report entitled "Toll Roads and Free Roads," trans- 
mitted to Congress by the President in 1939. This system was re- 
garded as very close to a system of minimum extent, and therefore 
Probably below the optimum. Another was the 26,700-mile system 
described by the Public Roads Administration in the same report. 
Still another was a slight enlargement of the latter system, totaling 
20,300 miles, which has been previously described in an article pubs 
lished in the magazine Public Rods,’ A fourth was a 48,300-milo 
system, and the fifth and last a system totaling 78,800 miles in extent. 
In these five systems the most important routes are substantially 
identical in location. "he differences in total mileage result largely 
from the progressive addition of routes. Each is shown on a separate 
‘map in appendix П, figures 1 to 5, inclusive. 

With respect to city connection, the extremes of these systems range 
from the smallest which omits direct connection between a number of. 
sities of mora than. 00,000 population and one of 500,000 or more 
population, to the largest which connects directly a lange percentage 
of all cities with population of 10,000 or more persons. 

From data obtained by the highway planning surveys, the total 
traffic servico of existing rural roads conforming closely to each of these 
five previously investigated systems was estimated in daily vehicle- 
miles, and the corresponding average daily traffic volumes Were come 
puted. ‘These data, together with the mileages of the systems, aro 
given in the upper section of table 13. 

‘From this lable the values for the milenge and average daily trafic 
of cach of tho five systems were taken and plotted as points on a 
tem of rectangular coordinates, as indicated by the outline dots in 
figure 24. ‘These points were then connected in various ways by 
straight lines, 
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the resulting graph it was assumed that.» maximum value of 
eee ere eae oe eee ME EE 
system. If this value could be exceeded it was conjectured that 
maximum value might. be obtained by a properly selected system of 
either 36,000 or 83,000 miles approximately, the mileages represented 
by other intersections of the straight lines of the graph. ~ 
Accordingly, a 36,000-mile system was formed by adding to the 
routes included in the 29,300-mile system, certain routes designed to 
connect relatively important cities not reached by the smaller system 
and by eliminating a few of the less important routes. The resulting 
system is shown by the solid lines of figure 25, the heavier lines repre- 
senting the added routes, The dotted lines in this figure represent 
the routes of the 29,300-mile system that were omitted from the larger 
system, As shown in the middle section of table 13, this 36,000-mile 
system proved to have an average daily traffic volume on its rural 
sections of 2,580 vehicles—slightly less than the value for the 29,300- 
mile system and also less than the value indicated by the 36,000-mile 
intersection point in the graph, as shown by the lower solid dot. 
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Tt was now clear, however, that by fhe elimination of certain of the 
routes added to form the 36,000-milé system, the resulting 33,920-mile 
system, though smaller in extent, would carry a higher average traffic 
volume than had been attained in either the 29,300-mile or the 36,000- 
milesystem, The routes eliminated were those connecting the smaller 
cities and serving the lighter traffic volumes. The average daily 
traffic volume of the resulting system was found to be 2,660 vehicles, 
as shown by the upper solid dot. This volume is greater than the 
traffic indicated even by the highest of the intersections in the graph— 
that representing a 33,000-mile system. 

It is believed, therefore, thai tho 33,920-mile system, data for 
whieh are given in the lower section of table 13, is very close to the 
desired optimum system. As shown in figure 1, it is tho system rec- 
‘ommended by the Committee for adoption. ‘Although in mileage 
tho existing rural roads conforming to this ‘system constitute only 
0.99 percent of the country’s total of 2,061,677 miles of rural roads, 
it is estimated that they served in 1941 16.79 percent of the total of 
405,753,000 daily vehicle-siles of travel on all rural roads in that year. 











Conciustons: 


Facta presented thus far on the interregional highway system 
clearly Jend to the following conclusions: 

1. ‘Tho gystem, if it isto attract and sorve a reasonably lange propor= 
tion of the total highway movement, must connect as many of the 
larger cities of the country as its limited mileage will permit, 

2, Whatever other facilities it may provide, the system must in- 
corporate adequate routes leading directly into the larger cities, 
including at lest most of the cities of 10,000 or moro population. 

3. Especially in the more densely populated sections ol the country, 
tho general directness of the routes between larger cities should not be 
sacrificed for close approach to cities of substantially less than 10,000 
population. When these small cities lie conveniently in the path of 
direct routes, they may be adequately served by a skirting location of 
the main roule, Such a location will generally be in the interest of the 
В надо part of the traffic. 

he recommended interregional system conforms generally to the 
principles enunciated in these conclusions. 

11233,020-mile total extent includes 2,123 miles the municipal 
limits of ities of 10,000 oF moro population. ‘This is approximately 
the mileage required to provide direct connection into aud through 
all of these cities joined by the various routes. The mileage reported 
is measured along existing streets now serving tho traffic in the capacity 
described, just as the reported mileage of rural sections of the routes is 
mensurod' over existing highways conforming closely, to the recom 
mended interregional routes in rural areas. À desirable improvement 
of the system will alter these mileages both within the larger cities and 
in rural areas, generally by reduction. 

Included also in the proposed total mileage of the recommended 
system are 2,347 miles within the limits of cities of less than 10,000 
population, "This also is measured along existing streets now carrying 
{he traffic stroam intended to be served by the proposed interregional 
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Toutes. In some cases a desirable improvement of the system 

doubtless follow locations seleeted outside of these cities, hne decree, 

ing to some extent the total mileage within municipal limits, but 

Possibly tending to increas slightly the total reported mileage of the 
stem, 

"The 33,920-mile total mileage reported does not include any allow- 
ance for alternate circumferential or distributing routes required at 
the larger cities for the dual purpose of bypassing through traffic and 
of distributing and assembling other traific to and from tho several 
quarters of the city, Although generally a relatively small part of the 
total, through traffic when joined with the trafic originating in or 
destined to outlying sections of n city results in a movement so large 
чів to require circumferential routes in addition to direct city-entering 
connections, These circumferential routes, an essential part of the 
interregional system, are discussed in some detail in a subsequent 
jeetion of this report, Sinco their proper location and milange ean 

ve determined оп lotailed study of the needs and conditi 
cach city involved, the Committee hes merely est that Use 
aggregate extent of such desirable alternate and aus 
not exceed 5,000 miles. If added to the more definitely determined 
mileage of primary routes, this estimated mileage, probably located 
partly within and partly without municipal limits, would increase the 
total extent of the recommended system to about 39,000 miles, 











LOCATING THE INTERREGIONAL ROUTES IN URBAN AREAS 


‘The location of interregional highways to serve the city as it is 
today, no mater whut ds A SE comparatively 





ver, the interregional highways would be 
relatively permanent, | But cities cannot be said to have attained well 


ganze wmd relatively permanent form, а 
lecause of these two things—the perm: of the highways and 
the more or leas planless form of the cities—the interregiona] routes 
must be so located as to conform to the future shape of the cities, 
insofar as this can be foreseen, as well as to the existing pattern of 
urban centers, 

American cities of today are surprisingly uniform in their status and 
condition, although no generalized description can ever adequately 
portray any one of them. The focal point of them all, however, is. 
he central business district, which contains the large stores and office 
buildings and is often the eultural and civie center of the urban com- 
munity. But this "downtown area" is eramped, erowded, and depre- 
cited. Land values are often less than they were 20 yours ago. 

‘This center shades off into a secondary business arca which merges 
almost imperceptibly. with a largo area of mixed land uses. and run- 
down buildings. This is the slum area where living conditions aro 


poor. 
‘Around the slums is an even larger aren of residential property in 
various stages of depreciation, ‘Thus ig the widely discussed “blighted 
area." Without the application of effective rehabilitation measures, 
št Will become part of the city’s alums, —— 

Beyond this blighted area lie the nower residential areas. ‘They ex- 
tend far out beyond the city limits, in, the form of widely scattered 
subdivisions, merging almost imperceptibly into tho farm land 















Interlaced through all of these sections are inadequate highways and 
streets, and railroads extending into the heart of the city. Along the 
railroads the city’s industrial plants are located. "The newer ones, such 





па Ше large war industries, are often found far out in the environs. 

While every city contains some admirable features and thoroughly 
satisfactory parts, rapid expansion and virtual transformation in recent 
years have produced an unbalanced condition fraught with grent eco- 
homie difficulties, Few cities have managed to grapple successfull 
with tho situation, In nearly all cities great offorts are being made 
today to restrain excessive decentralization, and to rehabilitate slum 
and blighted areas. 

The plight of the cities is due to the most rapid urbanization ever 
known, without sufficient plan or control. The result is square mile 
after square mile of developed city that is functionally and structurally 
‘obsolete both as to buildings and neighborhood arrangements. 

"The automobile has made partial escape from this undesirable state 
of affairs easy and pleasant for at, least some of the population, 
Suburban home developments have been made attractive largely by 

з 
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the possibilities of quick and individual daily transportation thus 
afforded. 

Suburban business centers have followed the clustering of suburban 
homes, The more recent growth of the parking problem with its 
attendant difficulties of retail trade in the central business section, 
has to a limited extent, induced an outward movement of some large 
emporiums and a more numerous establishment of branch and chain 
stores in suburban communities. 

Modem industrial processes, requiring more ground space than is 
available at permissible cost within the city, have been and will con- 
tinue to be the cause of a preference for outer locations as industrial 
sitos, and the most favorable locations are those best served by trans- 
i ies, including highways. 

From the standpoint of the city, as n corporation, a serious effect of 
the outward movement of residence, business, and industry has been 
the depreciation in value of eity-contained land and property available 
by taxation for the financial support of the city government and the 
various services it, must supply to its residents. 

And finally, another disadvantage, affecting important eity interests, 
has been tho increasing tendency toward the diversion of trade from 
established retail commercial concerns located in the central business 
district to enterprises newly founded in outer sections, often without 
the city boundaries, 

‘What the city will be like in the future depends on whether its 
future development is planned or haphazard. Several new conditions, 
however, will greatly affect city development. One of the most 
important of these is that future population growth of cities will be 
limited. To base the planning. of highways or anything ese on ex: 
pectations of urban population increases like those of the past, would 
soem to be unwise, 

Twenty-five years ago there was virtuallyfno control of growth and 
city development through city planning. Today many cities have 
plan commissions and a city plan in some stage of development. 

‘Urban planning is really just now coming to grips with one of the 
basic urbun problems—docentralization or dissipation of the urban 
nren to an extent not economically justified. This is a most difficult 
problem to solve, So long, however, as the central areas of the cities 
‘ure poor places in which to live and rear children, people will continue 
io move to the outskirts, Undoubtedly a factor that has facilitated 
this movement has boon the improvement. of highways. ` 

If for any city, maps nre prepared representing in bold silhouette the 
arens of the city and its environs occupied by buildings at definite 
successive periods of its history, it is possible to obtain a clear idea of 
the manner of the city’s growth. Tho series of such maps for several 
cities (fig, 26) illustrate typical growth processes common to many 
cities, 

One of the most striking revelations of these maps is the manner in 
which, in the more recent periods, the growth of the cities has been 
extended outward in slender fingers along the main highways entering 
the city, This is undoubtedly due to the improvement of the main 
highways, which has resulted in 8 relatively satisfactory connection 
of bordering areas with the city 
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Between the outstretching fingers of development along the main 
highways, pronounced wedges of relatively undeveloped land appear 
in the maps for each of the recent periods. Attention will be called 
of undeveloped land again later in this report. 
te inference from these maps is that the creation of 
such ample and efficacious traffic facilities as the improvement of the 
interregional routes would supply, will exert a powerful force tending 
to shape the future development of the city. 

It is highly important thnt this force be so applied as to promote a 
desirable urban development. If designed to do this, the new facilities 
will speed such a development and grow in usefulness with the о 
of time. Unwise location of the interregional routes might not be 
sufficiently powerful to prevent a logical future city development, but 
would be powerful enough to retard or unreasonably distort such 
development. The interregional highways must be designed for long 
life. An unwise location would diminish their usefulness as time 
passes, 
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While the selection of routes for inclusion in the interregional system 
within and in the vicinity of cities is properly a matter for local study 
and determination, the Committee suggests the following principles 
вв guides for local action. 

nection with city a routes—Selection of interregional 
routes within and in the vicinity of a city should be made cooperatively 
by the State highway department and appropriate local planning and 
highway authorities and officials. 

'or the service of interregional traffic and other traffic bound in and 
out of the city to and from exterior points, the problem is one of con- 
venient collection and delivery. The Skate highway department 
Should have the primary responsibility of determining the detailed 
location of routes leading to the city, as it will have the essential 
Knowledge of origins and destinations of the traffic moving on the 
adjacent, rural sections of the routes. 

Ince the routes enter the environs of the city, however, they become 
в part of the sum total of urban transportation facilities, and as such 
must bear a proper relation in location and character to other parts 
of the street system. In addition to the traffic to and from exterior 
points, they will carry a heavy flow of intraurban movement of which 
sity authorities will have knowledge or will be best able to measure or 
predict. 

In some urban centers, cooperation between the State highway de- 
partment and local authorities will be complicated by the fact. that 
the metropolitan area will consist of several cities and perhaps one or 
more county jurisdictions and that decisions will need to be reached 
‘on a metropolitan rather than a city-by-city basis. Recognizing the 
difficulty of unifying 2 multiplicity of local agencies, the Committee 
believes that the creation of an over-all authority would be highly bene- 
ficial and desirable in complex urban areas. A metropolitan authority 
would avoid obvious mistakes in the location of the interregional routes 
and thus prevent distortions in the development of the area. Only 
through some over-all agency such as a metropolitan authority can 
there be developed an adequate thoroughfare plan to provide for all 
traffic needs. “The interregional routes should be coordinated with the 
metropolitan street and highway plan. Such s metropolitan authority 
could anticipate and avoid obvious mistakes in the location of the in- 
terregional routes, prevent distortions based on short-sighted compro- 
mises, and in the long run lead to the best solution for all concerned. 

Penetration of city. Because of the traffic congestion encountered 
in passing through cities, it is the usual conclusion of those who make 
long automobile trips that they could save much time and avoid an- 
noyance if so-called bypass routes were available to carry them around 
all cities. Comparative travel-time studies usually confirm this im- 
pression. 

Such a study at Lafayette, Ind., for example, showed that the ayer- 
age time required to travel 6 miles through the city between two points 
on U S 52 was 14 minutes. To travel between the same two points 
over 6% miles of existing roads around the city required an average of 
9 minutes, 

Another example is afforded by a recently constructed 9.5-mile 
route around Newport News, Va, from the James River Bridge to 
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rt Monroe. AL 35 tiles per hour this bypass can ensily be traveled 
in 16 minutes. The old route through the city was 11.2 miles long 
and required a minimum of eight stops. Travel time in off-peak hours 
averaged 29 minutes and during rush hours was considerably longer. 
‘The new route, therefore, saves at least 13 minutes and avoids the 
necessity of frequent stops and starts. 
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‘went 17 -0еї snd deination тема traveling on U 8 1 between Washington and Baltimore. 


By such actual time studies it is demonstrated that through travelers 
would be saved time and annoyance and much of the cost of stopping 
and starting at numerous street intersections if convenient routes were. 
provided around all cities. Such routes undoubtedly have a proper 
place in a well-designed system of traffic arteries for any city. 
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But the common impression that. provision of such routes would 
constitute invariably a complete, or even a substantially adequate, 
solution of the highway problem at cities is not well-founded. It is a 
fallacious conception of the need for adequate accommodation of the 
traffic moving over the rural highways. From the standpoint of the 
cities it fails as a solution of the most serious aspects of the problem. 
,. The root of the fallacy, ко far as the rural highways are concerned, 

lies in the fact that on main highways at the approaches to any city, 
especially the larger ones, a very large part of the traffic originates in 
or is destined to the city itself,” It cannot be bypassed. 
,, This fact was demonstrated by the Public Roads Administration in 
its report entitled “Toll Roads and Free Roads," published in 1930 
by reference to studies of the origin and destination of traffic observed 
9n U S 1 between Washington and Baltimore. А diagram presented 
in that report is here reproduced as figure 27. "The text that aceom- 
panied it is as follows: 

‘Av shown by the topmost line in this graph, the total traffic on the route rises 
Lo ñ peak at each city line and drops to a trough between the two cities. Of thie 
total traffio, that part above the highest ofthe horizontal lines representa movement 
of less length than the distanee between the cities. At cach city line this part 
consists of movements into and out of the city all of which are of shorter range 
than the distance to the neighboring city. ‘The uniform vertical distance between 
the highest and the next lower horisontal lines measures the amount of trafie on 
the rond moving between points in each city. The height of the next lower hori 
zontal band represents the traffic moving between Washington and points beyond 
Baltimora; that of the next, the trafe moving between Baltimore and points 
beyond Washington; while the height of the lowest horizontal band measures the 

omne of the trafflé moving between points that lie beyond both Baltimore and 
Washington. Of all the traffic shown as entering the two cities, only this Inst 
[ar plus that represented by one or the other of he ext o higher bands ean 
be counted ‘as potentially Dypaseahle around the two eit. At Waehingion 
this bypnssable maximum is 2,269 of a total of 20,500 entering vebicles; at. Balti- 
more it im 2,670 of а total of 18,900 vehieles. "The remainder of the jentering 
traffic in cach ease will not only continue into, but in large part will penetrate to 
the very heart of the city, because that ia where most of it is destined, and cou- 
‘vervoly iL ie or through the same center that one most look for the souree of 
st of the eity-originited emerging traffic: 

An origin-destination study of the traffic on this same highway was 
made at an earlier date by Coverdale & Colpitts * at a point near Balti- 
more. Tt serves further to illustrate the manner in which the traffic 
approaching w large city by a typical main highway is distributed to 
the center and various quarters of the city and, via various other 
main routes, to points beyond the city. 

Figure 28 is adapted from the report of this study. It shows that 
of a total of 5,874 vehicles approaching the city, 717 moved to the 
tenter of the city as their ultimate destination. Others, numbering 
726, 398, 113, and 163, respectively, proceeded to ultimate destin: 
tions in the northwest, northeast, southeast, and southwest quarters 
of the city. A large number, 2,325 vehicles, went to points within 
the city (largely in the central’ portion) and returned the same day by 
the way they had come. Seventy-one vehicles, bound to points 
beyond Baltimore, made stops in the city before proceeding to their 
ultimate destinations, and the remainder, totaling 1,157, or 21 percent 
of the eity-entering traffic, passed through the city and emerged by 
several other main highways en route to destinations beyond the city. 
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Like studies by Coverdale & Colpitts, made at the same time on the 
other main routes approaching Baltimore, showed a similar distribu- 
tion of the entering traffic, 

‘The conditions which ihese examples describe are not peculiar to 
Baltimore and Washi ‘They are typical of the conditions that 
exist at all large cities, On all main highways approaching such cities, 
a very large proportion of the traffic will be found upon investigation 
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to have originated in or to be bound to the city as its ultimate or inter- 
mediate objective. З h 

Tn general, the larger the city the larger is the proportion of the 
traffic on the main approach highways that is thus essentially con- 
cerned with the city. н 

‘As evidence supporting this generalization, reference is made to 
table 14 and figure 20 which record the resulis of origin-destination 
studies made at 27 cities of various population classes, from 6 of 
less than 2,500 persons to one of a population between 500,000 and 
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1,000,000 persons, As will bo observed, the studies made at З cities 
‘of 300,000 or more population show that upward of 90 percent of 
the traffic moving toward these cities on main approach highways 
consisted of vehicles bound to ultimate or intermediate destinations. 
within the cities themselves, For the 4 cities of 50,000 to 300,000 
Pobulation, the simular proportion of sity bound truflo vas found to 

e above 80 percent. For the smaller cities, the corresponding pro- 
portion tends to decline, reaching 50 percent for the cities of less than 
2,500 population that were studied, 
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‘Tho proportion of adjacent maiti-highway traffic generated by the 
smaller cities, either as points of origin or points of destination, de- 

nds a great deal upon the location of the city in relation to cities of 
arger population. À town of 2,800 population, such as Laurel, Md., 
located on the main highway midway between two such largo cities 
as Baltimore and Washington, which are separated by only 30 miles, 
will be neither the origin nor the destination of a large part of the 
heavy traffic counted on the main highway near its boundaries, Tn 
contrast, a town of approximately the sume size, such as Carson City, 
Nev., will be found to be the source or destination of a larger part of 
the lightor traffic on tho highway connecting it with its somewhat. 
largor neighbor, Reno, 

Similarly, among slightly largor ities, tho city of Milford, Conn., 
a city of more than 11,000 persons, undoubted! Y is responsible, as. 
origin or destination, for a comparatively small part of the heavy 
traffic on the great main artery near its city limits. Located midway 
on U $ 1 between the neighboring largor cities of Bridgeport and 
Now Haven, it is directly in the path of the New York-Boston move- 
ment, 

Annapolis, Md., a city of 13,000 persons, is on the other hand, either 
tho origin or destination of a much larger part of tho traffic on the 
spur highway that connecta it with Baltimore, 30 miles away. 

Among tho smaller cities differences of geographic location and 
intercity relationship may somewhat distur the rule, It neverthe- 
Jess remains tru, and among larger ities nlmost without exception, 
that the largor tho city tho larger will, bo the share of the traffic on 
the appronch highways that has ita origin or destination in tho city. 

Furthermore, of this city-concerned traffic, the largest single ele- 
mont originates in or is destined to tho business center of the city. 
‘Dhis is tho aron in which are located the larger stores and warehouses, 
both wholesale and retail, the principal banks and other financial in- 
stitutions, tho soat of tho city government nnd the courts, the bi 
hotels and theaters, some of the larger apartment houses, and the 
more influential churches. Usually it includes tho principal transpor- 
tation terminals, some industrial establishments, and ocenssionally 
one or more high schools and other educational institutions, the art 
rallery and music hall and other cultural institutions. Generally it 
is also tho site of the original settlement of tho city. 

"The locations of the principal rail and water terminals have been 
powerful factors in shaping. the business center. Within the for- 
Seeable future, this area is likely to remain the objective and the 
source of a largo part of tho daily street and highway traffic, It is 
reasonable to conclude, therefore, that the interregional routes, carry- 
ing a substantial part of this traffic, should penetrate within close 
proximity to the central business aren, 

How near they should come to the conter of the area, how they 
should pass it or pass through it, and by what, courses they should 
approach it aro matters for particular, planning consideration in 
each city. Since these routes should be designed to serve important 
arterial fiows of intraurban as well as interurban character, their 
locations from the fringes to the center of the city should be deter- 
mined in lange degree by the location of internal areas in which are 
enerated important volumes of the intraurban movement 
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"The city streets over which the urban mileage included in the rec- 
ommended interregional system has been measured, are those now 
marked as the transcity connections of the existing main rural 
ways that conform closely to the rural sections of the on 
routes. These streets generally pass through or very close to the 
existing central business areas of the cities. 

The total milage of these streets in cities of 10,000 or more popu- 
lation has been classified with respect to the use of the land in the 
areas they traverse, "This classification shows that 10.5 percent of 
the mileage lies within the central busincss areas of the cities, 

In reaching the central sections, these streets pass through several 
other classes of development, and the percentage of within 
rens of each class is shown in table 15. As will be seen from this 
table, approximately 7.5 percent of the length of these existing streets 
in cities of 10,000 or more population is located in areas classified as 
industrial, 12.2 percent in outlying business areas, 24.3 percent in 
areas described as mixed business and residential, 23.8 percent in 
Fesidental areas, 14.7 percent im areas of sentteed development; 
3.4 percent in park or other municipally owned areas, and 3. 6 percent 
in arens of other description. 

As à. further indication of the character of these traversed areas, 
table 15 also shows those wholly or partially devoted to residence, 
classified as high, intermediate, and low class. ‘The greater part of the 
mileage falls in What are described as areas of intermediate class. 

Since it is probable that in any development of the interregional 
routes, the locations chosen will not follow the streets presently used 
ip many enses, the percentages ad detailed dota given in table 15 can 
be considered as only generally indicative of the land the areas 
that will be traversed, and of the nature of land-acquisition problems 
involved in the development. 

‘Location internally through wedges of undeveloped land.—As previ- 
puly pointed ont, the improvement of highways at urban centers has 
in the past stimulated outward extension of city growth, and has left 
edges of relatively undeveloped Jand between, these ribbons of 
development along the main highways entering the city. То some 
extent these wedges are the result of а topography less favorable for 
development or of the reservation of land for various public uses. In 
most cases they are caused in part by the lack of satisfactory connec- 
ion with the eity, either by ronds of direct entrance or by appropriate. 
transverse connection with the main highways. 

‘Whatever their cause, existing wedges of vacant land may offer the 
best possible locations for city-entering routes of the interregional 
system. Alinement and right-of-way widths appropriate for the new 
highways and difficult of acquisition in more developed areas, may be 
obtainable in these vacant spaces with relative ease and at moderately 
low eost. So placed, the routes may often be extended far into the 
city before they encounter the greater difficulties of urban location. 

choosing these locations for the arterial routes, however, it should 
be recognized that the undeveloped lands which lie so favorably for 
highwey purposes alo present wunities equally favorable for 
other purposes of city рі ре preserved and developed, 
they can become the needed parks and vunds for residents 
adjacent populated areas. Alternatively, they can be developed us 
ew residential communities in the modern manner, unhampered by 
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previous commitment to the traditional rectangular street plan. Tt 
is highly desirable, therefore, that the location and plan of the new 
highways in these areas shall be developed in harmonious relation 
with other appropriate uses of the now vacant lend. Wherever 
possiblo, plans for all uses of the land should be jointly developed and 
acquisition for all purposes of public use should proceed simultane- 
ously. 

Tn any case, if the now city-ontering highways aré loeated through 
existing wedges of undeveloped lands, do must be connected with well 
developed existing suburban areas, whieh aro usually located along the 
present main highways, in order to serve effectively the arterial needs 
of these communities. Adequate cross highways at suitable points 
will provide these connections, And continued around the city, from 
one now arterinl and ono existing main highway to another,’ these 
connectors become the circumferential routes which are discussed 
later in this section, Some of these ciroumferentials, especially those 
forming the outer belt, may appropriately belong in the interregional 
system, as they would serve both to distribute the city-bound inter- 
regional traffic around the city to the point nearest its destination, 
and also to transfor through trafic around tho city from one routo to 
another, 

T will be at once apparent, however, that if the improvement, of 
main highways in the past his resulted in the stringing out of city 
growth long thom, tho superior improvement contemplated for tho 
how artarial routes would havo the samo effect in exaggerated degre 
‘The improvemont of the intorrogional syatom should bo so dosigned 
ав to discourage ribbon development and the unwise subdivision of 
largo tracts of suburban land. Specinl preventive measures will 
prove helpful in this connection, One of these measures, applicable 
at the appropriate stages of city growth, would be to provido addi- 
tional circumferential routes (as discussed in the following section), 
and. then, as tho interradial spaces widen, to add branches to the 
radial arteries, thus encouraging uniform development, of whole arcas 
rather than ribbon-like settlement along the radials. Another, which 
involves no principle of route location, is mentioned here only because 
of its bearing upon city development.’ It is the control and limitation 
of necess to the arterial routes 

Unlimited access to the existing main highways has undoubtedly 
encouraged the oubward extension of settlement along them, Per 
contra, the denial of access to the new arterial highways for a sub- 
stantial outward distance beyond any desired points on these high- 
ways would probably discourage the creeping of settlement along 
hem much beyond ihe selected points, and this is endorsed by the 
committee in principle. 

Circumferential and distribution routes—Although, as previously 
indicated à large part of the trafic on interrogional routes approaching 
the larger cities will generally have its origins and destinations in the 
conter of the city, substantial fractions will consist of traffic bound 
to and from other quarters of the city. Another portion—its volume 
depending usually upon tho size of the city in relation to the sizes of 
other nearby eities- will consist o traffic bound past th city. 

‘To serve this traffic bound to or from points other than the center 
of the city, there is need of routes which avoid the business center. 
Such routes should generally follow circumferential courses around 
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the city, passing cithor through adjacent suburban areas or through 
the outer and less congested sections of the city proper- 

Generally, such routes can be so located as to serve both as arteries 
for the conveyance of through traffic around the city between various 
approach highways and as distribution routes for the movement ої 
traffic with local origins and destinations to and from the various 
quarters of the city. ‘The pattem of such routes will depend upon 

ic topography and plnn of each particular city. At most relatively 
largo citie (he need will bo for routes completely encircling tho city. 

in the larger cities more than one circumferential route may bo 
needed, A series of them may be provided to form inner and outer 
bolts, somo possibly within the city itself, others without, In the 
largest cities ono such route may be required ва a distributor of traffic. 
about the business center. Often, it may be possible to serve this 
function by suitable locations of several of the main penetrating 
arteries, 

Not all of these routes may bo needed for the service of traffic on the 
interregional system, however. In somo cases the needs of the 
interregional traffic may be largely met by a route around one side of 
the city, traversing only а part of the city's circumference, 

Relation to traffi-generating foci and terminals,—Railway terminal 
both passenger and freight, wharves und docks and airports, generat 
large volumes of streot and highway traffic. Much of it is of express 
character, and significant. fractions aro associated with the essential 
interehanges between the several modes of transportation, Both 
passengers and freight nre transferred between railroads and shi 
amd passengers between railways and airlines, "he future develop- 
ment of commercial air cargo and express freight transportation should 
not be underestimated in considering this shuttle movement between 
transportation media. 

Railway terminals and docks are commonly located nt mid and low 
city points, The principal airports probably must remain at or beyond. 
tho tringo of the city 

"he location of the interregional routes at eities—both the city- 
penetrating main routes and the circumferential or distribution 
Toutes—should be во placed ns to give convenient express service to 
these various major traffio-gonerating foci within and in the environs 
of the city, and also to tho business center of the city, the wholesale 
produce market, main industrial areas, principal residential sections, 
new housing developments, and the ‘city parks, stadium, baseball 
park, and other sports areas, 

Location of the routes should be determined in relation to such 
ioci in the positions where they are planned or are likely to be in the 
future and nob where they are at present, if change is reasonably to 
be expected, Thus the closest possible cooperation is needed between 
highway, housing, and city planning authorities, railrond, motorbus, 
and truck interests, air transport and airport officials, and any other 
agencies, groups and interests that may be in o position to exert a 
determining influence upon the futuro pattern and development of 
the city. 

Moreover, the highways themselves should have their own adequate 
terminal facilities- facilities hitherto sadly lacking. There are two 
general classes of highway terminals—those designed for the daily 
or overnight accommodation of private vehicles (principally passenger 
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ger), with destinations ot the center of the city, and those serving 
the organized transportation business of bus and truck lines. 

‘The former (generally termed parking garages) constitute a more 
or less separate problem which is more fully discussed later in this 
report, 

‘he latter are interrelated with the terminals of other transporta- 
tion media, such as those of rail, water, and air. 

Union bus terminals are desirable, They should be located at 
points convenient for express highways to provide for adequate 
interchange of passengers with railroads, wharves, and airports, and 
for collection and conveyance of passengers from and to the principal 
city areas în which their trip origins ‘and destinations lie. 

‘ruck terminals also should be conveniently accessible by the 
express highways, and these should be located at points appropriately. 
chosen to facilitate the transfer of freight. to and from railroad and 
water transportation especially. Again union terminals are desirable, 
not only for convenience of transfer to other modes of transportation 
but also for promotion of the possibilities of return truckloads, 

Different classes of freight. may require the establishment of more 
thon one such terminal, ‘The terminal for industrial freight, for 
example, should be located in or convenient to the area of principal 
industrial concentration, Another terminal mmy be required in or 
near the commercial center; and another at a point convenient for 
the transfer and delivery of agricultural produce, The latter would 
serve as both terminal and produce market and should be designed 
accordingly in both location and spnee accommodation. 

In all cases, the essential service requirements of these highway ter- 
minals, both passenger and freight, will fix them within certain more or. 
less prescribed urens, and this prescription will have an important 
bearing upon the location of the interregional and other express high- 
way routes, 

ation lo other transportation media.—At cities, especially, it is 
important, that the location of interregional routes be во chosen as to 
permit and encourage « desirable coordination of highway transporta- 
tion with rail, water, and air transportation. Incidentally, t may bo 
mentioned that opportunities for joint use of new structures by the 
interregional routes and mainline railroads should not be neglected 
wherover they may appear. The feasibility of combination rail-and- 
highway tunnels to eliminate the costs of snow removal or protection 
and to reduce grades over some western mountain passes, should be 
carefully investigated. It will be desirable to study at numerous 
points ihe possibilities of providing in a single structure, whether 
ridge or tunnel, for the crossing of rivers and other bodies of water by 
interregional routes and main railway lines, 

However, it is at the cities—terminals alike for the interregional 
routes and all other transportation media—that the closest attention 
should be paid to the possibilities of common location, and also to such 
location of the highways as will best and most conveniently serve to 
promote their use in proper coordination with other transportation 
means. 

‘There are possibilities of the development of common city ap- 
proaches of rail and highway, either in parallel surface or depressed 

location, or with the highway above a railway tunnel. "These possi- 
bilities should be carefully explored. 
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In many cities the surface location of railways remains as one of the 
more acute problems facing the city planner. Instead of attacking 
this problem piecemeal by elimination of grade crossings one or two 
at a time, a practice which tends merely to ameliorate a generally 
unsatisfactory condition, it would be far better if it were dealt with in. 
accordance with a plan for the complete and permanent insulation of 
the railway.” Since the interregional routes and other express highways 
require, in some degree, a similar insulation, a plan for the common 
location of the two facilities might offer not only the advantage of a 
minimum obstruction of cross streets but also a substantial possibility 
of reducing the total costs of achieving the two purposes, particularly 
the right-of-way element of such oopis. „A striking development of 
this character in the city of New York is illustrated in plate I, 

Relation to contemplated developments requiring large tracts of land. — 
Wherever it is possible to do so, the location of interregional routes in 
cities should be considered simultaneously with the projected location 
of new housing developments, city centers, parks, greenbelta, and other 
contemplated major changes in the existing city pattern that call for 
the acquisition of land in lange tracts. "This is necessary forthe avoids 
ance of conflicts in plans; it is necessary from the standpoint of ade- 
quate transport accommodation; and it is highly desirable from the 
Viewpoint of common land acquisition and financing, The location 
of express routes within or adjacent to such areas may be one of the 
Post fruitful means of avoiding stroet intersections, but should only 
be applied subject to a proper regard for the character, uses, and ne 
of the several areal developments, 

Minimisation of street intersections —In the operation of motor ve- 
hicles we aro conscious today as never before of the rubber-and-gasoline 
costs of stopping and starting, 

Investigations by the Iowa State College on the wear of tires «how, 
for example, that at the wartime maximum speed of 35 miles an hour, 
& single stop) and start normally wears away about as much rubber aa 
a mile of travel. 

Other investigations by the Iowa collego have determined that at 
the same wartime speed, single stop und tart by an average passenger 
ear consumes as much gasoline as 0.15 mile of driving on a straight 
highway of average gradien й 

Inder any circumstances stopping-and-starting costs constitute 
tangiblo amounts worth saving, Е 
ve frequency of street intersections is the cause of excessive stops 
and starts in cities. Every intersection also introduces substantial 
elements of delay and congestion. 

If the permissible speed of moving traffic is 35 miles per hour, a halt. 
of only half а minute at a traffic light consumes time in which each 
halted vehicle, but for the stop, would have advanced nearly 4 average 
city blocks. On a street carrying a daly trafío f 10,000 vehicles, if 
this traffic were equally distributed throughout: the 24-hour day, one 
such trafic light operated on # half-minute interval would prevent 
780 vehicle miles of movement in à singe de i 

‘These calculations ignore the time lost in starting and stopping. 
1 this also were subtracted, the total daily loss of vehicle-milenge 
might easily be doubled, and 10 lights under these conditions might 
ae entire traffic stream of nearly a mile and a half of movement 

lily. 


























68 INTERREGIONAL HIGHWAYS 


The Publio Roads Administration's studies of the traffic-discharge 
capacity of highways have reached the conclusion that a one-way, 
two-lane rondway with no intersections will discharge without un- 
reasonable congestion an hourly traffic of 3,000 vehicles moving at an 
average speed of 35 miles per hour. With equal congestion but with 
threo traffic lights per mile, each set on  half-minute interval, the 
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hourly discharge is reduced to at best. 1,500 vehicles an hour. One 
or two more traffic lanes would have to be provided to restore the 
highway to its intersection-free capacity. 
Street intersections also involve the hazard of accidents. _ As illus- 
trated by the typical traffic-necident map reproduced a 
most of the accidents on city streets occur at street intersections. 
Where traffic volume is great. as it is on arterial streets, reduction of 
Sho number of intersections can materially reduee the tota] of acci- 
lente. 




















Prave Ан urban express highway constructed over railway tracks, T 
‘upper view shows construetion im progress on the highway deek over New 
York Central Railway tracks, ‘The lower view shows the completed and 
landscaped Henry Hudson Parkway buit over the tracks 











Pare I1.—Curb parking, and the street congestion to which it contributes in a 
small city (upper), and a large city (lower) 
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Reduction of the number of intersections presents problems in the 
design of arterial routes and the control of traffic flow more difficult 
of solution than similar problems encountered on rural highway 
For instance, the ideal arterial street would have no intersections, 


ideal. 

‘One solution is to eliminate intersections by means of grade separa- 
tions. Grade separations eliminate the hazards, delays, and costs 
entailed by encounter with cross-traffic streams. ‘They involve 
expensive construction, however. A judicious choice of location to 
minimize the number of intersections is one means of avoiding this 
expense. 

Wherever it is possible to do so with satisfactory accommodation 
of the local arterial traffic, arterial routes should enter the city at points 
from which it is possible to proceed as near as desirable to the city 
center and thence to connection with the continuing rural routes at 
the opposite side of the city, by locations parallel to one or the other 
direetion of the normal rectangular street plan. Such locations will 
usually encounter a minimum number of street intersections in travers- 
ing the city and are generally to be preferred for this reason. ‘They 
are also preferable to diagonal or curving locations because of the 
greater simplicity of the intersections. 

Locations adjacent to the usually winding or curving bank of a 
river or the curved or diagonal line of a railroad should be considered 
аз exceptions to the rule stated above. Such locations usually offer 
the advantage of protected or infrequent access from one side, and this 
may offset the disadvantage of greater length within the city and 
consequent number of streets passed on the other side. 

Location in proximity to a railrond is generally considered somewhat 
objectionable. It need not be, however, if by electrification, the use 
of Diesel power, appropriate screening and landscaping, or other 
means, smoke, noise, and unsightliness are abate 

‘The valley of a small stream penetrating a city may offer excellent 
opportunity for the location of an interseetion-free artery. In 
many cases such small valleys exist in a wholly undeveloped. state. 
In others they are the locations of a very low order of development — 
neighborhoods of cheap, run-down houses and shacks, abject poverty, 
squalor, and filth. Where these conditions exist, steep declines into 
the valley have generally made the site unfavorable for the develop- 
ment of high-class improvements. 

Nor is it entirely accidental that these small stream valleys often 
lead in directions favorable for arterial routes penetrating from the 
outskirts of the city to points near its heart. In many eases the oi 
inal settlement of the ety grew up about tle junction of these small 
streams with a larger stream, and the place of the original settlement 
ів the center of the present cita 

Often a small valley of this kind interrupts completely or more or 
less effectively many of the transverse streets. Intercourse within 
the city bas already adjusted itself to crossing st relatively few prin- 
cipal points where bridges have been provided. Under these con- 
ditions the valley may provide the most fortunate of opportunities 
for the location of city-ontering arterial routes. Its conversion to 
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that use may yield the benefits not only of quick and free traffic fow, 
but also of eradication of a long-standing eyesore and blight upon the 
city’s attractiveness and health. Even at the expense of some in- 
direetion in the location of the route, it may be greatly advantageous. 
to convert undeveloped areas to such use. 

, Other locations favorable for the reduction or simplification of 
intersections on the arterial routes may be found within oi along the 
boundaries of parks and other large tracts of city or institutional 
property that, interrupt the regular rectangular street plan, An 
examination of the city for opportunities of this sort may be rewarded 
by the discovery that it is possible to project reasonably direct routes 
from one such area to another with substantial advantage in the re- 
duction of intersection problems. 

After an interregional route has been carefully located so as to mir 
mize the number of cros utes, a considerable number will still exi 
‘The grade of all that cannot be avoided should then be separated. 

And finally, all sections of the interregional system in cities— those 

serving as circumferential distributors as well as the city-penetrating 
routes—should be established as arterial highways of limited access. 
pis of limited access is outlined in a later section of this. 
report. 
, Relation to urban qnn n should be borne in mind that the 
interregional routes, from the standpoint of the city, will provide only 
a partial facility for movement. of the city's trafic. “That. part, 
whether great or small, should be determined in location and di ed. 
in character to be a consistent and useful part of the entire urban 
transportation plan. As previously suggested, the entire plan should 
bo C ins in relation to a desirable pattern of future city develop- 
ment, 

‘The present flow of traffic within the city is affected by the existing 

pattern of land use, the existing location of railroad and other trans, 
portation terminals, the existing concentrations of business, indus- 
trial, and cultural establishments, and the existing location of resi- 
dential areas of various classes, It is probable that many of these 
existing land uses will be materially changed within the life period of 
any substantial new traffic facilities now provided. Such material 
changes must be expected even if there is no planned direction of the 
course they should take, and the location and character of the new 
Toutes provided should anticipate them as fully as possible, 
, By enreful and complete functional studies of the city organism, 
it may be possible to detis а rational plan of future land use that 
will assign more or less specific areas to each of the m classes. 
of use—residental, cultural, business, industrial, ete. ring planned 
such rational distributions of land use, it may be possible to obtain 
the public consent necessary to the establishment of legal controls, 
land authorities, and other ices and machinery that will assure an 
actual development aver a period of years n conformity with the 
plan. In such case, the planning of city streets, the interregional 
routes and other express ways, and all other urban facilities would 
take the forms and locations nece to serve the intended land 
uses, and these facilities would be provided in essential time relation- 
ship to the development of the entire plan, and in a manner to bring 
about its undistorted realization. 
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‘The interregional routes, however they are located, will tend to 
be a powerful influence in shaping the city. For this reason they 
should be located so as to promote a desirable development or at 
least to support a natural development rather than to retard or to 

listort the evolution of the city. In favorable locations, the new 
facilities, which as a matter of course should be designed for long 
life, will become more and more useful as time passes; improperly 
located, they will become more and more of an encumbrance to the 
city's. ae and an all too durable reminder of planning that 
was bad. 

It is very important, therefore, that the interregional routes within 
cities and iheir immediate environs shall be made part of the planned 
development of other city streets and the probable or planned de- 
velopment of the cities themselves. It is well to remember in this 
connection that observations of the existing traffic flow may not be 
an infallible guide to the best locations. й 

In many cities there are city planning commissions that have al- 
ready given thought to ый q in the present city structure. 
Some of these bodies have reached quite definite decisions regardin; 
many of the elements that will affect the location of interregion 
highways in and near the city. Usually the decisions of the planning 
commission have grown out of studies of the city as it is, and as the 
commission desires it to be. And these studies will usually afford 
the principal data and bases for agreement upon the general locations 
ofthe interregional routes, 

It is expecially desirable that the agreement have the full concur- 
rence of housing and airport authorities and other public agencies 
that may be concerned with the acquisition of large tracts of land in 
and near the city. his is desirable in order that the routes may be 
properly located for adequate service of the developments planned 
and that the lands needed for the highways and the new facilities and. 
developments they are designed to serve may be mutually agreed 
upon and simultaneously and cooperatively acquired. 
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principles of route selection in cities, as 
of conditions that be encountered nt cities of 
various sizes, figure 31 gives schematic lay-outs of several possible 
conditions of main penetrating and circumferential or distributor 
routes, 

At the small city—The simplest case is that of the small city, illus- 
trated by diagram A, In this case the interregional highway passes 
on a direct course wholly without the city. The former main highway 
which now serves as a city service rond, diverges from the interregio 
route at some distance on opposite sides of the city. Thus it provides 
а connection between the interregional and the other main highway 
that passes through the small city. "The service road may or may not 
be considered as part of the interregional system, depending upon the 
size of the eity, its distance from the interregional route, and the rel- 
ative volume of the traffic the service rond and the other main high- 
way contribute to the interregional system. In this case, however, 
no circumferential or distributing routes are needed. 
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In the city of medium size —Diagtam B illustrates the case of a city 

of medium size. In this case a single route of the interregional sys- 

i tem approaches the city from the north and south and necessarily 

passes through the city closely adjacent to the business section to 

pick up and deliver tho substantial volume of traffic there originated 
or destined. 

For the accommodation of the considerable yolume of through 
traffic on the interregional route, a circumferential route, considered 
as part of the interregional system, diverges to the right at a conven- 
ient, point south of tho ity and, passes along the caster, boundary to 
rejoin the main route at a point north of the city. The distance 
around the city by this route is little if any longer than the distance 
through the city by the main route, ‘The circumferential route serves 
also to pick up and deliver traffic at several accesses provided in the 
city's eastern quarters, 

mother maín highway, not included in the interregional system, 
intersects the interregional route al, the center оГ е ойу, For 
transfer of through traffic between this route and the interregional 
ronte, a ciroumferential route is provided around the west side of the 
city, but because of its relative unimportanee in the service of inter- 
rogional traffic, this route is not considered as part of the interregional 
system. 

In the large city —Dingram O illustrates the complex pattern of main 
and ciroumferentiat interregional routos and other local belt Lines that 
may be required for the adequate servico of both interregional and 
local trafo at n large city, Tn this cso; threo interregional routes 
intersect at tho city and all must pass within convenient reach of the 
Innge contral business section, 

ine follows along tho bank of the river as it approaches the city 
and continues in this location through the city. 

Another approaches from the northeast and enters the city through. 
4, wedge of undeveloped land then passes on a north-south course 
along the border of à new housing development, skirts the eastern 
fringe of the busines section, crosses the river, and finally resumes its 
southwesterly course as it emerges from the city. 

"Phe third crosses tho city from etat o west, akirting the northern. 
edge of the business section. 

In addition, several other principal highways center in the city. 

In this case, the three interregional routes combine to perform the 
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i. function of traffic distribution around the business section, | 
E At convenient points to the north, east, south, and west of the city, 
й interregional circumferential routes intersect. the main penetratiny 
ві routes and serve to transfer through traffic from one to another, an 
un to distributa бло interregional tralic to the several quarte ol the 
ae city. ‘The locations of these routes are such that in no case is the dis- 

H tance around the city materially different from the through distance. 


Tisi .— Schemtielouts Dostestiss vais emmbinatiosof ain терні routes required far tha adequate service at 





‘To the north of the city thero is considerable scattered suburban 
development, and the northern leg of the interregional cireuraferential 
route crosses east and west above all this development. 

An additional east-west distributor closer to the city is located as 
an inner circumferential route approximately along the northern city 
limits. It connects with the eastern interregional circumferential 
and with the riverside interregional route. Since it performs mainly 
a Tocal distributing service, itis not considered a5 part of the inter- 
revional svstem. 


74 INTERREGIONAL HIGHWAYS 


Within the area circumscribed by the interrogional cireumforential 
routes, access is provided to the main interregional routes and the 
circumferential routes at several suburban communities and at certain 
streets which extend uninterruptedly across the city, and which for 
that reason are well adapted as internal collectors and distributors of 
traffic, 

‘The diagrams of figure 31 represent purely imaginary cases, An 
effort bas been made, however, to include in them some of the situa- 
tions that may be commonly encountered. Study of these diagrams 
will suggest, most of the essential locational relations of the main 
interregional routes and circumferential and distributing routes, and 
the difference between circumferential routes that should properly 
be considered as paris of the interregional system and those that may 
not he so considered because of their primarily local function, 
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Curb parking of vehicles is generally recognized ns a principal cause 
of the congestion of downtown city streets. The congestion reaches a 
maximum during the morning and evening hours when the daily flow 
and ebb of workers’ cars are at their height, And the movement of 
arriving and departing vehicles is impeded by vehicles taking or leav- 
ing curbside parking positions. Typical conditions are illustrated in 
plate II. 

Tn most cities efforts have been made to ameliorate the greatest con- 

gestion by prohibiting rush-hour and all-day curb parking on the down- 
town streets, or by metering curb parking at rates considered reason- 
able for short periods but discouragingly high forall day. 
+ Private initiative has contributed a further measure of relief by the 
provision of olb-treet parking places, In their simplest and earliest 
forms these took the form of lote, usually ereated by razing obsolete and 
run-down buildings. Located by the chance availability of such prop- 
erty, бе lots have not always been suitably placed to meet the ps 
ing need. 

"rhey are also prepared usually at the least possible cost. "Their 
accommodations for entrance, exit, and sorting are commonly inade- 
quate, and so they often gain an evil reputation for fender smashing 
and other ear damage. 

Often unsightly in the extreme and irresponsible in ownership, the 
manifold defects of many of these places make it impossible to consider. 
them as more than temporary expedients useful until a better and more 
seemly solution of the parking problem can be provided. Plate ITI 
sivas views typical of the worst and the best of such parking lota, 

More recently a substantial development of off-street parking facili- 
ties of a higher type has occurred. In a few instances these have been 
provided by the municipality. An outstanding example is the under- 

round facility created by the city of San Francisco beneath Union 
Square Park opposite the St. Francis Hotel, (See plate ПУ.) 

‘A greater number of the better faeilities have been provided by pri- 
vate initiative. In their simplest form they are little more than multi- 
level parking lots created by the erection of a structure of two or more 
floors connected by ramps, and wholly without walls. One of these is 
illustrated in the upper view of plate V. 

Tn their most elaborate form they consist of multistoried garage 
buildings equipped with elevators or ramps, and manned by a staff 
of attendants to receive and deliver the cars of patrons at entrance 
and exit points, and to place and remove them from the parking stalls 
provided on the several floors, A building of this type is shown in 
the lower view of plate V. 

Between these extremes of the better types of privately provided 
facilities are others which possess merits warranting the belief that 
they suggest the prototype of the final best solution of the parking 
problem. As shown in plate VI these in their present stage of develop. 
ment. differ from the simplest form illustrated in one of the views of 




















76 INTERREGIONAL HIGHWAYS 


plate V only by the addition of a grilled wall, and in some instances 
y the development of the ground-floor frontage for store spac to 
increase revenue. 

Functionally appropriate and capable of pleasing architectural 
treatment, the openwork walls of the parking stories eliminate the 
necessity of mechanical ventilation, which is essential in underground 
^d elosed-building facilities. Thus these self-ventilating facilities 
reduce the costs of vehicle accommodation. 

A further development, the addition of upper stories for certain 
office and loft uses, might, produce additional revenue which would 
permit the reduction of parking charges to n practicable and generally 
Attractive minimum. 

Reduction of the prevailing rates of structures of this typo is neces- 
wary beforo these offetreet facilities can offer the prospect of à solution 
to the general parking problem, While they are now usually operated 
at reasonable profi, this is possible only at parking rates which exclude 
All but n small percentage of the vehicle owners who must in tho future 
be induced or required to use off-stroet, necommodations, 

In a studied development and location of facilities of the (уре last 
described, the Committee sees what it regards as the most promising 
Prospect of à completely satisfactory solution of the parking problem, 
A number of these parking garages, for instance, each within two or 
three blocks’ walking distance of the destinations of their patrons, 
Are to be preferred to a few larger facilities more distant from the 
travel objectives of those who must somehow and somewhere be 
accommodated 

Tn this connection, the provision of express highways which will 
concentrate the approach of a large volume of traffic to the business 
center at a few points, somewhat complicates the problem of dis- 
tributing the tralie to its eventual convenient places of off-street 
parking. 

Any attempt to discharge the free-flowing express trafic at one 
point into the surface streets of the downtown section, through such 
streets to find ita way to distributed parking places, i likely to create 
^n exit confusion and delay that will cause at the end of the express 
route a loss of much of the mo saved by the free movement. en route. 
Such an attempt, moreover, may cause n degree of congestion in the 
surfaco streets near tho express highway terminus greater than that 
resulting from the present distributed approach of vehicles. 

"Termination of the oxpress highway invan open square or plaza, « 
solution that, has been suggested, is certain to encounter troublesome 
difficulties in channeling traffic through or around the plaza to and 
from the several connecting streets, and may still throw congesting 
volumes of traffic upon these streets nt tho approach to the plaza. 

A wholly satisfactory termination of express highways in large 
ies will probably not be found short of the provision of a limited- 
access distribution route located circumferentially about the central 
business section. With traffic interchange facilities at selected 
streets on the fringe of the business section, such a route will so 
distribute the discharge and collection of éxpress highway trallic as 
to (1) minimize the effects of entrance and exit delay upon the flow 
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Parking, lots—good and very bud. 











Piare VI—Examples of open-wall parking garages with grilled walls and 





frontage (upper) and with upper stories devoted to office, loft, or other uses 
(lower). In this ease the upper stories are occupied by bowling alleys. Such 
structures are suggested ac the possible prototypes of a mast desirable solution 
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of traffic on the express route, (2) ayoid excessive discharge or collec- 
tion volume in any central city street, and (3) extend the advantage 
of free flow as close as possible to the central points of ultimate 
origin and destination of the tzaffic. 

At traffic interchanges on. the circumferential distributor route and 
at junctions of this route with each entering express road, are points 
favorable for the location of parking garages. Vehicles that ean be 
conveniently parked at these locations will be kept completely out 
of the central street system, and the burden upon these streets 
cordingly reduced. For that part of the traffic that cannot be 

ily terminated at these points, other off-street parking 
ll-chosen central points will be required, with movement 
to and from such points by way of the ordinary streets. 
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‘The character of tho interregional routes as main collectors of 
through traffic justifies the granting of preferential right-of-way to 
traffic moving on them over all crossing and entering traffic every- 
where, throughout the system. A proper facilitation of the express 
traffic with due regard for safety and economy requires, moreover, a 
reduction of the number of access and crossing points to a practicable 
minimum., ‘This, in the opinion of the Committee; makes it desirable 
as promptly as possible, to provide for the lesignation ol 
routes of the recommended system, in both their urban and rural 
sections, as limited-aecess highways. his designation will empower 
administrative authorities, wherever and whenever necessary for the 
convenience of express traffic and the promotion of safety, to deny 
access to the interregional highways from abutting lands or control 
or limit such access as may be found desirable, and similarly to deny 
or limit access, as desirable, from other public roads. 











Pruxcieues or Location anp Detox ror Lourarion of Access 


‘The proposal to confer this essential power does not suggest that 
it be inflexibly or arbitrarily used. ‘To deny access to the routes 
from all abutting properties will not be necessary invariably. On the 
more lightly traveled rural sections in sparsely settled areas, it may 
he reasonable to permit access from substantially all properties. 
But in any case the place and manner of access should be so defined 
and controlled as to preserve the character of the express route and, 
as completely as practicable, to prevent the occurrence of collisions. 

In many cases it will be found that unimportant rural cross roads 
can be closed and their slight traffic directed to other points of crossing. 
‘And whore, in rural areas, the traffic on the interregional highway i= 
light or only moderately heavy, it may not be necessary, immediately 
at least, to go to the length of grade separation at all retained inter- 
sections. But wherever a grade crossing is permitted on the inter- 
regional highway, the design of the intersection and its signing should 
enable and require operators of crossing vehicles to make a positive 
determination of the safety of crossing, and should reveal to operators. 
of vehicles on the main highway the presence of vehicles about to 
cross or enter. АП traffic should be required to halt before crossing 
the main highway at grade, but in no case wil the simple posting of 
stop signs on crossing or entering roads be sufficient. design 
of the intersection should additionally provide all physical safeguards, 
such as definite traffic channels and refuge islands, decelerating and 
accelerating space, ete., as may be necessary to afford a maximum 
of safety for both of the intersecting traffic streams and a maximum 
of facility for the traffic on the interregional highway. A suggestion 
of what this may mean at a crossing on a section of the system carrying 
moderately heavy traffic is shown in plate VII. 

18 
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Where traffic on the rural routes is heavy and, in the environs of 
cities, where it is desirable to discourage undue’ extension of road- 
bordering city growth, prohibition of access to the highway from 
abutting land, controlled access at specified points, and the closure or 
grade separation of all intersecting highways ‘are essential. 

1f no prior right of access has existed, as will be the case where rural 
and suburban sections of the interregional routes are developed on 
new locations, it may not be considered essential to provide a local 
service road to abutting lands as an auxiliary of the interregional route. 
Ti will probably be necessary in such circumstances, however, to 
compensate the abutting owners for the denial of their tight of access 
to the new facility. 

Where a section of the interregional system is developed on the 
location of an existing highway to which all abutting properties have 
previously had unlimited access, it may be necessary to provide prop- 
erties denied access to the through highway with other means of ingress 
and egress. This may be accomplished by the construction of roads 
connecting the, affected properties with other existing roads, with 
improvement of such roads if necessary. In other eases, especially in 





sul areas, it may be necessary to provide at each side of the 

through highway, parallel local service roads connected with the main 

artery at selected access points, The service roads may provide for 

one- or two-direction travel, depending upon the amount of traffic to 

Us served sed the dnt tween poesia of nove а qha ЙЕ 
way. 

‘It is in cities and their urban fringes, however, that the problems of 
provision for express traffic and denial of access are most difficult, 
complex and expensive of solution. As one of the int ional routes 
approaches a city, denial of access to it may be desirable for some 
distance outward from the point of first considerable roadside develop~ 
‘ment in order to discourage the further excessive extension of settle- 
ment outward. Inward from the point described, at which the frat 
of urban accesses should be provided, other access points should be 
chosen at not too frequent intervals, but so located as to serve with 
reasonable convenience the express highway needs of the more 
populous suburban foci. 

ing into the city proper, it is desirable that access to the 
highway, be provided only at salted cross strets. As previously 
indicated, these should preferably be streets that cross the city or 
extend at least to the next adjacent express highways without inter- 
ruption, in order that they may serve as clear and direct. connections 
with the express route for ns large a territory as practicable. 

‘The usefulness of the express route for iniraurban traffic is greatest. 
for traffic between the outer residence areas and the city center. For 
this reason access points should be provided at shorter intervals near 
the city limits than near the center. Proceeding toward the center a 
point is reached at a substantial distance from the route terminus (say 
not Jess than a half mile nor more than a mile) between which and the 
terminus there will be no occasion for further access. Within this 
distance traffic to the city center can be accommodated more con- 
veniently on the ordinary streets than on the express highw: 

‘At least at the access streets, safe provision for intersecting traffi 
should be afforded. In the opinion of the Committee, this will in- 
variably require the separation of intersecting grades. As necessary, 
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other selected streets may be carried over or under the express high- 
way, without access to it. All other streets should be terminated at 
the parallel local service ways which, in cities, will always be required, 

Various means of reducing the number of interrupted streets and 
grade separations (by suitable location of the express routes) have bean 
discussed in a previous section of this report. 

To avoid undue obstruct of the cross movement, of pedestrians, 
foot bridges should be constructed to span the express ways at frequent 
intervals. 

Generally in the largest cities, and under some circumstances in 
smaller cities, à satisfactory meeting of the conditions imposed, es- 
pecially near the city center, may require the raising or lowering of 
Srtaned aeklions oLthn interreainal route shove oe below Me ade 
joining ground level, in order to carry it over or under frequent, cross 
Streets or over some and under others; Where the general topography 
of the city in such sections approaches a level or uniformly sloping 
plane, continuous elevation or depression of the express route is the 
indicated solution. Where the topography is rolling, the most feasible 
grado profile may bo one cutting through the natural roll and thus 
Passing over some cross streets and under others. 

‘The ellort to crowd an elevated highway into the narrow space 
generally afforded by existing surface streets will usually resultin 
unsatisfactory design of the express route and impairment of the 
utility of the surface street for local service. Generally, it will also 
cause serious damage to abutting property. ‘To avoid these un- 
desirable consequences it will usually be necessary to noquire a right- 
of-way wider than ean be found within the limits of an existing street. 
This may be done by taking the added width at one side of a street; 
or a more feasible location, avoiding the taking of property frontage, 
may be found at the rear of properties fronting on adjacent streets. 
By location of the latter type, damage to adjoining property may, 
under some conditions, be lessened. In general, the Committ 
considers elevation of the express routes a solution acceptable onl 
^ commercial or business environment, as shown in plate VITI. It 
shares what it believes to be a widely held opinion opposing the cut- 
ting of such facilities through residential areas. 

Depression of the express route will usually require extensive recon- 
struction of underground facilities, such as water mains, sewers, and 
electric conduits; and at low elevations drainage may be difficult, and 
expensive. Tt will rarely be possible to achieve full depression withi 
the width of an existing street, Additional right-of-way acquis 
will nearly always be involved, ‘The razing of numerous existing 
buildings will usually be necessary also; but this under many cir- 
cumstances, particularly in blighted areas, may be regarded as an 
end desirable in itself. 

Such are the principal difficulties of depressed construction. Where 
they can be overcome, the resulting development may be considered 
by many, more pleasing to the eye and more consonant with a gracious 
improvement of the urban environment than any other solution of the 
express-highway problem. Wholly satisfactory design will usually 
require condemnation of a block-wide strip of property through the 
city, retaining the existing surface strot wi tho bwo enda of tho block 
аз local service ways. 
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A less satisfactory solution, as shawn by the examples in plate IX, 
сап be achieved by taking the tier of properties on one side of an exist 
ing street, retaining that street as опо of the essential local service 
ways and constructing another at the opposite side of the depressed 
route. This will usually result in a somewhat, cramped development 
and will expose to the express route the rear of properties at one side. 

It will generally be preferable, however, to the third alternative, 
which із to take properties on both sides of an existing street, The 
latter would prevent salvage of the existing street and require the 
construction of two new service ways, to both of which the rear of 
abutting properties will be exposed. 

In the outer and residential sections of large cities and in small cities 
generally, neither the elevation nor the continuous depression of 
‘express routes is recommended. In such sections a more uppropriate 
design, developed on a block-wide right-of-way, may utilize the exist- 
ing surface streets at the two ends of the acquired block without change 
ва оса] service ways. The ample intervening space may be used for 
‘ parklike development of the express way, which would be constructed 
on long, rolling grades to pass under bridges built at the street level 
of crossing and access streets and intervening pedestrian bridges, as 
pictured in plate X. 

Except in the largest cities, it will probably not be necessary to 
extend express routes through the central business section, In the 
first place, it may usually be assumed that substantially all of the 
traffic approaching the business section of a city is destined to that 
arom, and will be discharged at its fringe, there to enter the central 
Street system or a parking garage. In the second place, city-pene- 
tenting express routes, where they extend continuously across a city, 
can generally be located tangentially to the central business area. 
Ifand when itis necessary to extend an express route through a central 
business aren, elevated or tunneled locations will usually bo the more 
appropriate choices, 
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As indicated by the foregoing discussion, provision of the physical 
installations essential for limitation of access, though costly, involves 
few problems that have not been encountered in the design of ordi- 
nary main highways. The greater right-of-way requirements present 
more serious difficulties; and the present lack of specific legal sanction 
for the establishment of limited-access highways is a. positive obstacle 
in many States, 

The courts have recognized that abutting property owners have 
certain rights in existing streets and highways. These rights include 
the right of ingrese to and egress from their property, and in some 
cases the right of visibility as well as tho right to the fow of light and 
‘air from the street to the property. Moreover, it is well established 
in the common law that the right of access cannot be denied or 
restricted nor can an owner be deprived of such right except upon the 
payment of just compensation and in a manner not inconsistent with 
due process of law, and for a public use or purpose. 
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While there is a dearth of judicial opinion on the question of the 
abutter’s right of access to newly created highway facilities, unless 
More jn revenu of judi doccia E many Kinia ie ower of 
abutting property is likely to possess the same right of access to new 
roads as he has with respect to old, established highways. The 
theory seems to be that the proprietary right of access of the abutter 
acerues as a matter of law the moment the new facility is opened to 
traffic. Granting that the doctrine of accessibility is logical in the 
case of existing highways, it seems unreasonable with respect to new 
through-traffie facilities.’ Yet, the concept of limited-aecess highways 
to facilitate the efficient movement of through traffic is of such 
recent emergence that the judiciary has not had the opportunity to 
endorse or reject it on its merits. It may well be that a crystallization 
of publie opinion will constrain the courts to take a liberal view of the 
matter. 

There are only 17 States " that now have on their statute books 
laws specifically sanctioning the establishment of limited-access high- 
ways. Bills designed to accomplish this purpose, which were intro- 
duced during the recent sessions of legislatures in 4 States" failed of 








passage. 

The availability and use of such specifie authority for the denial of 
access where necessary is absolutely essential to à proper development. 
of the interregional system in all States; and the necessary statutes 
should be enacted at the earliest possible date. As a guide to effective 
language for such enactments, the Public Roads Administration has 
prepared a model limited-necess highway bill, which incorporates the 
best features of the several existing statutes and contains all necessary 
provisions, ‘This model bill is attached hereto as appendix III. 

In the absence of a law clearly estal the power of appropriate 
public authorities to create limited-access highways, an attempt, by 
negotiated compensation, to restrict abutters’ rights of access to am 
section of existing or new highway could be obstructed by any unwill- 
ing abutter and probably by any other opposing individual or group. 

'ithout such a law the power of public agencies to extinguish private 
rights of access by condemnation would be in doubt and authority 
for the expenditure of public funds in compensation for such rights 
would be equally in doubt. 

Tn 10 of the existing limited-access highway laws the State alone is 
given authority to establish such facilities. Sino. the necessity for 
limitation of access arises mainly in connection with the service of 
extraordinary volumes of traffic in and near urban centers, itis highly 
desirable that the power to fereate and participate in the creation 
of limited-necess facilities be extended to city and county highway 
authorities, as provided by the recommended model bill. 
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ACQUISITION OF RIGHTS-OF-WAY 


‘The greatest single impediment o the tonely realization of desirable 
road improvements has been the difficulty of acquiring the necessary 
rights-of-way. Too often in the past the character of road improve- 
ments undertaken has been governed by the limitations of short- 
sighted land-acquisition measures. When the acquirement of land 
is postponed, as usually it has been, until the very moment of need for 
construction’ purposes, it is often discovered that the land actually 
wanted cannot be obtained without long delay. Time pressing, plans 
are altered to require less or more-available land, and in the end it is 
often found that for such inadequate takings too much bas been paid. 
Every condition leads to ill-advised and uneconomic compromise. 

‘The causes of these conditions are mainly two: one, the failure to 
plan and provide funds for land purchases sufficiently in advanee of the 
occasion for road construction, and the other the cumbersome and 
time-consuming land acquisition processes prescribed by the laws of 
most of the States. If work on the interregional highway system is 
to supply the post-war employment of which it is capable, and if 
design of the system improvements is to be unwarped by right-of-way 
compromises, both of these causes must be clearly recognized and 
UA adi ion of right ‘The Federal G 

Funds for advance acquisition of right-of-way —The Federal Govern- 
ment has already made generous T in the Defense Highway 
‘Act of 1941 and the recently enacted Public Law No. 146, Seventy- 
eighth Congress, for the survey and advance planning of highway 
construction projects. This provision can be, and is being employed 
for planning of improvements on routes conforming to the interregional 
system. With similarly adequate planning provision by the States, 
and their subdivisions, the further need in remedy of the first of the 
‘causes mentioned is the early and sufficient appropriation of immedi- 
ately expendable funds for acquisition of the necessary lands and 

ights-of-way. For this purpose the amendment of the Federal 
way Act by Public Law No. 146 is ineffectual. 

lerision of land-aequisition laws. —A complete remedy for the second 
of the causes referred to will require the more difficult revision of 
legally established methods of public land acquisition in many States. 

In 55 jurisdictions examined, the Committee has found that, there 
are no less than 320 such methods in present use, with nothing inher- 
ent either in the nature of the governmental units exercising the power 
or in the public uses for which lands are acquired (o require such varied 
treatment. The common defect of the majority of these varied 
methods is that they postpone the publie possession of required lands 
‘until the compensation due private owners bas been determined by 
processes which involve many possibilities of legal delay and obstruc~ 
tion. 

Fortunately, however, there are among the methods in use а few, 
recently developed and closely similar in their essential requirements, 

за 
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that avoid these delays, and yet afford ample protection of the rights 
of private property owners. Where these methods obtain, the 
condemning public authority, following required preliminari 
simply files a plat and description of the property to be acquired, 
and after notice to the owner of such action the appropriation is 
complete and title to the property vests in the Stato. If offers of the 
condemner are then rejected, the former owner must file a claim for 
the value of the property with the State court, which makes an award 
after hearing all the evidence, 

"The Committee recommends the general adoption of procedure of 
this type, details of which are well exemplified by methods now being 
employed pursuant to the New York Grade Crossing Elimination 
Act, pertinent sections of which are included in appendix IV. In 
the absence of some such provision, development of the interregional 
дурно will inevitably be subject to long and. costly delays and 
litigation, and public benefits of the needed facilities will meanwhile 
remain unrealized. 

‘A classical illustration of the time that may thus be lost between 
the commencement of condemnation proceedings and the beginnin 
of construction operations occurred in the widening of Woodwai 
Avenue in Detroit. Delay of almost à yenr and a half was occasioned 
in this instance largely by the death of a juror, which invalidated the 
whole procedure and required a new trial to be instituted. The ense 
cost the city of Detroit $100,000 and the publie was deprived of the 
benefits that would have resulted from an early completion of the 
improvement. While other elements may have contributed to the 
delay, such as the very requirement of a unanimous verdict. and. 
determination of necessity hy a cumbersome jury, indiscriminate 
Adjournments and lack ої supervision by the court, provision for 
early possession pending the action would have facilitated tho com- 
pletion of the project. 

Noo rersus widened od right-of-way —To convert existing highways 
to conformance with standards appropriate for the proposed inter- 

















regional system will require much revision of alinement and in many 
sections A substantial widening of present rights-of-way. Where 
m 





Tequired ehanges are numerous, the aequirement of entirely 
new right-of-way will generally be found cheaper than widening and 
correcting the right-of-way of the existing road. The latter course 
will involve large takings of property frontage, always the most 
expensive of land acquisitions, and usually will entail also a heavy 
cost in incidental dam The former, by avoiding existing 
frontage, will usually result in lower total costs. notwithstanding the. 
severance damages that, may be involved, For example it was 
estimated that the cost of land for widening the Albany Post Road in 
Westchester County, N. Y. from 66 to 106 feet would have been 
over $702,000 per mile, while land for tho Saw Mill River Parkway 
(of limited-necess design) on entirely undeveloped new location and 
averaging 500 feet in width, cost only $138,600 per mile. 

Tn and around cities the widening of existing rights-of-way is likely 
to be especially costly because of the high values usually atiaching to 
urban street frontage and the improvements and structures character- 
istic of urban areas. For example, the widening of Ashland and 
Western Avenues and La Salle Street in Chicago cost more than a 
third of a million dollars per mile on the average for each additional 











AQQUISITION OF RIGHTS-OF-WAY 85 


10 feet of width. In Detroit the property acquired to permit the 
Meng of d miles of Woodward Avenue cost more than $0,800,000 
of a total cost approximating $11,000,000, and the resulting functional 
improvement was very slight, In this case it has been estimated that 
the same total expenditure would have paid for 11 miles of limited- 
access highway constructed on a less expensive right-of-way, with 
far greater results in the improvement of transportation service, 

‘Th each of these cited cases the additional width acquired at each 
side of the street to be improved was less than the full depth of abutting 

roperty lots. Tt is probable that the costs in these cases would not 
Rave been materially higher if the entire depth of abutting lots had 
been taken; for, as а general rule, it is found that the acquisition of 
whole parcels of city property is seldom more expensive than the tak- 
ing of a portion, because of the heavy payment usually required in 
consequential damages to the untaken remainder. 

Left in private hands, the untaken portions of lots, called remnants, 
especially whore they are very shallow or of other than rectangular 
shape, can often be used only for the erection of billboards, shanties, 
or other unsightly structures. In many cases they remain as ill-kept 
vacant lots, valueless to their owners, but nevertheless preventing 
Access to adjacent property which otherwise would enjoy useful 
street frontage, » : й 

"The minimum width of right-of-way required for urban sections of 
the interregional system will generally be at least as great as the depth 
of city property lots. Where such a width is to be taken it will be 
preferable, both for the avoidance of remnants and from the stand- 
point of cost, to take the whole depth of a tier of lots on one side of an 
existing street rather than half portions of the lots of opposite frontage. 

Tn most instances, however, the Committee believes that a fully 
adequate provision for city sections of the system will require the 
Aquisition of a block-wide strip. „As previously suggested this will 
permit the retention of streets flanking the acquired block as the essen- 
ial local service ways of the express artery, Tt will avoid exposure of 
the rear of properties, will reduce by as much us possible the effect of 
depression upon city underground facilities by lenving those in the 
bells of the flanking streets undisturbed, and will nt the same time 
afford a sufficient width for adequate landscaping. 

and for marginal protection and road widening.—On rural 
sections of the system, expecially sections which will be con- 
‘structed initially as two-lane highways; the width of right-of-way 
acquired should be sufficient to provide for any surfaco widening 
ihat may be reasonably anticipated. Nothing is more completely 
demonstrated by past experience than the costliness of successive 


acquisitions of property frontage to make room for repeated unan- 


ticipated road widenings. 

“he width acquired should also be sufficient to accommodate, at 
cach sido of the roadway in its eventual anticipated width, marginal 
Strips of land to serve as a protection against the unsafe and unsightly 
development o closely crowding roadside stands, filing stations, and 
iznboards. 

“STafortunately, the expropriation of width additional to that 
required for tho physical improvements immediately planned is 
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specifically sanctioned by law in only a few States. Cases in which 
such proposed takings have been tested in the courts have been com. 
plicated with a purpose to resell a portion of the land acquired and 
With the presumption of a motive to recoup a portion of the cost of 
the land relained by profiting on the sale of the exceaa, It in ovidan 
the courts have not been persuaded that the acquisition of marginal 
strips, even for future roadway widening or for present border pro- 
tection, is an appropriation for a “public use,” tho test to which they 
firmly adhere in determination of the validity of all expropriation. 
it must be admitted, however, that the necessities of such acquisition 
have not been clearly presented for judicial determination, 

"Phe Committee is of the opinion that [f marginal hund acquired 
for border protection nnd to mnke provision for definitely anticipated 
future roadway widening, its employment for these purposes wil 
constitute à "publie use" in the narrowest sense of the term, А. 
reasonable and proper development, of the interregional system 
requires the acquisition of such marginal areas, and they canot ba 
aequired in the fullness and continuity ossential without use of the 
power of exproprintion in at least some enses, "he right to exorcise 
the power of eminent domain for theso purposes should be promptly 
established in all jurisdictions, oither by State constitutional amend 
ments or preferably by a discerning interpretation of the concept of 
“public uso"; and, however established, the power should be suff- 
ciently broad to encompass the public di posal by sale or lense of 
unneeded remnants unavoidably neq h the needed lands. 

lernatives to. outright. marginal. equisition.—Vnrious exercises of 
the police power for control of rondside land uso, nq exemplified by 
present practices of zoning and billboard regulation, шау serve 
temporarily and partially as substitutes for the outright. public 
acquisition of rond-bordering strips. ‘They. can never constitute n 
Permanent over-all solution of the problems involved, but with proper 
revision, enlargement, and offective application they can become 
valuable auxiliary devices for tho regulation of land uses detrimental 
to the safe and eficient use of the highways, A good example of 
legislation providing for such uso of the police power is to be found 
in the statutes of Pennsylvania. 

As a better substitute for outright, acquisition, the Committee 
recommends the publio appropriation of what may be termed “high 
way developmient rights,” i. e., the rights of owners of private property 
abutting on highways to improve road-marginal strips of their prop: 
erty in siny mannor inconsistent with present or future traffic require 
ments, | Because of the legal limitations of the police power, establish. 
ment of the right to acquire such control should be conceived rather 
ъз an exercise of the power of eminent. domain, for which compensation 
would be forthcoming. Te is taken for granted that State enabling 
legislation would be necessary, and a prototype of such legislation 
exists in a Maryland law enacted in 1941.5 

Compensation for such rights would be nominal in most instances, 
because the payment, would be made only for actual demons 
injury, and because the right would be acquired usually at the time 
when land is being taken for immediate highway improvement, 
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often on new location in undevelopëd ates. If (ho margins (hus 
taken ‘under control are later required for expansion of the road 
facility, a» must inevitably be the case in many instances, the acqui 
sition costs will be at a minimum because of the arrested development 
Tands affected. 

SALA Re udi land sient Macy P taa 
which block tho efficient, acquisition of lands for highways likewise 
Servo ns impediments to the ready assembly of lands for other publie 
purposes, Revision of the present laws and practices, if broadly 
Conceived, ean serve to remove the outmoded fontures of land 
acquisition for all publie purposes with a single effort, 

Ehe Committee recommends, wherever possible, that lands needed 
for development of the interregional highway syslem be acquired in 
conjunction with the nequisition of lands for adjacent, housing, віс. 
port, Park, or other public developments which the highways will be 
designed in part to servo, he mutual benefits of such à simultaneous 
find cooperative program of land assembly, the Committee believes, 
will bo relocted in lower land costa, in a more rational Мао во РА 
der amd i tho limination of al! possible Toal pointa of son 

el he various improvement programs concerned, 
MD EUR MU REA с 
problems of such interrelated and mutually beneficial land acquis 
tions, the Committee recognizes a need for the creation of special land. 
suis, adequatalympoworad ind fiincal, to seque alma 

public purposes of any sort; - 

ea report, TUI. Ronde nad Pree Ronda tho Publio Ronde Ad- 
ministration recommended tho ereation of such a land authority by 
the Federal Government. The Committee concurs in the recone 
mendntion. Tt also recommends the ereation of similar land au- 
thorities by tho States and by cities and legally constituted motro- 
politum arens, and suggests further that provision be made for the 
eooperstion ot Federn], aie and. city or metropolitan wuthorities 
under a Federal-aid plan which will enable (he Federal agenoy to 
financo the acquisition of needed landa for highway and other publio 
purposes and pormmit amortization o the costa by the State and Toe 

ities over a long period of time, ds 
но epsdial guthctiie, eonceraad ooly with sound jd dflclant 
financing of Jand noquisition for all publie purposes, would servo as 
instrumėntalities to assure the avoidance of conflict between the land 
acquisition purposes of publio agencies devoted to various develo 
mental oj and to recover the total cost of подія бу 
joint and supplementary measures of amortization. — 
VP dia Malee of IASA amarabiy aze widely recognised ax primmy 
batasles to the effective rebuilding of blighted areas nt the coras of 
four gront cities, an objective closely associated with ons of the prin- 
pal purposes of interregional highway development, The problems 
of land acquisition in this connection are so immense that € “y may 
fe aiid Бо virtually insoluble without government папе and 
lirecti sistance, 
Р ктів шанагы, that government authority diould now 
be used ns an aid in the eficient assembly and appropriate redevelop- 
ment of larga tracts of blighted urban lands, in reverse of the use of 
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such authority many years ago to subdivide and encourage the settle- 
ment of unoccupied primitive lands. The essential role of govern- 
ment in this connection would be to facilitate the transition financing 
of the rehabilitation of blighted areas, to employ its powers of eminent 
domain in the public interest, and to fix the standards of redevelop- 
ment. | ‘This role performed, the task of development and rebuilding 
secording to the standards and master plan defined, should be trans, 
ferred as largely and as promptly as possible to private initiative, 


PRINCIPLES OF LANDSCAPE DESIGN 


m dein diuo m NU M ME 

ciples as well as upen the more commonly recognized engineering 

principles of alinement, profile, grade cross-section, roadway and right- 

of-way width, drainage, and structural strength and durability. Á 

Маа agreement with the two sets of principles characterizes the 
lesign. 

Flowing rather than abrupt change of gradient and alinement are 
necessary from the engineering standpoint for promotion of tho safety 
and ease of vehicular movement and for increase in the highway's 
traffic discharge capacity. They are equally necessary to fit the 
road into ita natural environment, which is the essence of 
good landscaping. 

Flattened slopes of excavation and embankment and a well-rounded 
cross-sectional contour are essential to prevent soil erosion and to 
minimize the risks of injury and damage when vehicles accidently or 
unavoidably leave the roadway. ‘They are needful also to mold the 
highway into the terrain and to make it a harmonious feature of the 
nl anal land stri iblicly owned lled, ired f 

Margin strips, publicly owned or controlled, are required for 
the лада орто ‘of protection of vehicles moving on the high- 
way against collision with entering vebicles, and of operators of mov- 
ing vehicles against various roadside distractions. For landscaping 
reasons marginal land strips are needed to make possible a pleasing 
transition between the lines and plantings of the highway and the 
natural slopes and growth of the adjacent lands, to permit the screen- 
ing of unsightliness, and to provide stopping space from which to view 
unfolded natural beauty. 

If engineering principles require a certain monotony of smoothness 
and attention-lulling security in the roadway design, the appropriate 
application of landseaping principles can relieve the monotony and 
promote the safety of traffic by reawakening the interest and attention 

ivers. 

The interregional highways, in their rural sections especially, will 
serve a traf composed’ in large degree of vehicles driven Ui due 
pursuit of pleasure or recreation. Sound landscape design will 
increase the pleasure and relieve the strain of all journeys. 3 

Tn their urban and suburban sections, the interregional routes will 
carry a heavy, bustling traffic, Adequately landscaped borders will 
eliminate the traffic hazards of closely crowding buildings, and insulate 
adjacent residential and business properties, churches, and schools 
from the noise, dust, and fumes of traffic, 

Landscaping for rural sections of tha eystem.— Consideration of land- 
scaping desiderata should pervade all stages of the location, design, 

construction of rural sections of the interregional. system, and a 
proper regard for landscape principles in the design will simplify and 
s 
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increase the effectiveness of maintenance processes and lower the cost 
of adequate upkeep. 

Without sacrifice of distance or economy it will often be possible to 
bring the highway into view of a lake or river, an interesting rock. 
formation or wooded hill. At no greater expense one location will 
provide frequent opportunities for distant vistas of natural charm 
that aro unobtainable in an alternate location, For such endurin 
investments as the interregional routes there should be no sparing oí 
whatever thought and care may be necessary to place these ronds in. 
locations of utmost fitness from every point of view, and this includes 
the fullest. practicable development of scenic possibilities, consistent. 
with the primary requirements of traffic service. 

Tn the nequisition of right-of-way, thought should be given not only 
to the width required for the physical highway facility, but also to thay. 
Tequired for protection against encroachment and’ protection and 
enhancement of the view from the highway. 

‘The former will involve the creation of a space barrier betweon the 

hway and roadside activity of any character whatever— space in 
which to screen from view disturbing or objectionable activity and 
space in which to control access to gasoline stations, restaurants, 
wayside stops, and other similar servico facilities of an essential 
character, 

The latter will involve tho obtainment of space in which to screen the 
view of signboards and objectionable and unsightly objects, to blend 
the road vergo into tho natural landscape, to frame pleasing vistas, 
and to accommodate historical markers, overlooks and other halting 
and resting places in attractive surroundings, 

The planning of clearing operations should provide for the con- 
servation of desirablo existing vegetation and troes and the saving of 
topsoil to the greatest pructicnble extent; and the grading should 
provide the flattened lateral slopes and rounded contours that aro 
necessary to mold the highway into its natural surroundings. 

On two-lane sections, the Width of roadway and shoulders will be 
determined by traffic considerations, and the necessity of long sight 
distanco to permit maximum facility of passing will limit the use of 
curvature for landscape effect. On such sections an ample right-of- 
way, variously and appropriately treated, can do much to relieve the 
monotony of driving over long, smooth stretches of straight highway, 
and will contribute largely to’ the safety as well as the pleasure of 
travel. Under these conditions the value of land is likely to be 
relatively low and the need of a reserve of space for future rond 
widening will supplement the requirements of appropriate landscape 
treatment in support of the economy of a present liberal acquisition of 
right-of-way. 

On divided, four-lane sections in rural areas, variation of the width 
of the median strip, a permissible more liberal use of curvature, and 
separato adjustment of the grades of the divided roadways to tbe 
natural slopes of the terrain will add interest to the landscape treat- 
ment and often reduce the cost of construction, Where the location 
lies on the side of a hill or a gentle cross slope, for example, construc- 
tion cost will usually be substantially lowered by building the separate 
Tondways at different levels, and travelers on both roadways will 
have an unobstructed view of the countryside (see plate VII). A 
similar divergence in the alinement o[ the two roadways to take 
advantage of natural topographic conditions, such as location on the 
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opposite banks of a stream or on the two sides of a local depression 
oF rock outeropping, will likewise reduce costs and at the same time 
permit the conservation of interesting features of the natural land- 
scape. And, even where there is no topographic reason for doing во, 
am opportune slight variation of the curvature of the two roadways 
will alter the width of the median strip and relieve the monotony of 
long parallel lines, without effect upon the total requirement of 
right-of-way width, Am important result of all such variations in 
the lines and grades of the two roadways will be realized in reduction. 
of the hazards of headlight glare in night driving. a i 

As in the location and construction of the routes, design for utility 
and economy is found to go hand in hand with sound landscape 
design, so also a properly landscaped highway wil be a highwm 
easy to maintain. "The flattened side slopes will favor the grow! 
of vegetation, prevent erosion and thus remove ће cause of much 
troublesome clogging of ihe drainage aystem. Tha easier opes oen. 
be mowed by machine instead of by hand methods, and tho stream- 
lined contours of cut banks will reduce snow drifting and facilitate 
machine methods of snow removal. Xe н 

Tt will be observed that there has been no mention in the foregoin 
of the tree planting that is so widely associated with the idea of rond 
side improvement. he omission has been intentional. There is 
no place in sound rural highway landscaping for the regular or row 
Planting of trees. The objective should be the preservation or, 
whero necessary, the re-creation of a natural foreground environment 
in harmony with the distant view. To that end, existing well-placed 
and beautiful treos should be preserved wherever possible; unpleasing 
and view-obstructing growth should be removed; and only where the 
irregular introduction of trees and other growth will serve to highlight 
the natural beauty of the roadside view or where it is especially desir- 
able to screen unsightly or distracting objects or uctivity should the 

і iv consideration. Trees replanted for such 
reasons should be invariably native à tho environment. 

The landscaping of urban sections. In cities and their nearer subure 
ban areas the opportunity for employment of the locational devices of. 
landscape treatment will be more limited. But the general straight- 
ness of right-of-way alinement there necessary for avoidance of con- 
flict with the existing street plan need not confine the roadways of the 
interregional routes to rigidly straight lines. Within a blockewide 
Tighl-obway the separate roadwaye may be constructed nt different 
levels in adaptation to an existing transverse slope. The grades of 
both roadways may be gracefully rolled, dipping to pass under brid 
at the crossing streets and rising between to approximate the level of. 
the existing streets which form the local service ways. As they rise 
anc fall the separate roadways may be caused to diverge and converge 
in alinement, thus varying the width of the median strip. Or the two 
roadways may be swung to one side of the right-of-way with only a 
marrow median strip intervening there, for example, to pass under a 
crossing bridge located off-center with respect to the right-of-way. 
‘To gain space for desirable widenings of the median strip orlateral park 
areas, retaining walls may be used to reduce the width required for 
slopes in depressed sections, but these should preferably be constructed 
at the edge ofthe service ways and never n cramping proximity lo the 
roadways of the express route. The widened central or lateral areas 
may be used for appropriate plantings or for rest or playground areas 
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approached by pedestrian bridges or by steps from a crossing bridge 
oF strget. A trontment of this general character is suggested im 
plate X. 

On urban sections of the routes the planting of trees in formal ar- 
rangement will be more appropriate than on rural sections. A tree 
sereen may be used to separate the highway from an adjacent rail- 
read, freight yard, or industrial siding, or to conceal other unsightly 
or objectionable roadside conditions. ^ Trees in formal arrangement 
may be set against the straight lines of the local service ways to insu- 
Inte ordering residential property from the restless movement of 
trafic‘on the expressway. But everywhere the effort should be made 

avoid monotony and tiresome sameness in su tings over lon 
strgtchos of the routes. Е Е 

Í lowering trees and vines may be appropriately set in the 
wider median or lateral areas and on the side slopes of dopressed sec- 
tions to vary the sameness of long stretches of uniform turfed banks. 
And every section of retaining wall at erossing bridges and ngainet the 
local service ways will offer the opportunity for attractive groupings of 
small lowering trees, masses of colorful roses, and lother low-growing 
plants in suitable relation. 

‘All these things may be done in complete consistency with the utili- 
tarian functions of the expressways. And, so treated, these new artec 
rial ways may be made—not the unsightly and obstructive gashes 
feared by some—but rather elongated parks bringing to the inner city 
a welcome addition of beauty, grace, and green open space. T 


STANDARDS AND FEATURES OF ROADWAY LOCATION 
AND DESIGN 


Any network of highways that may hereafter be designated officially 
as an interregional system should embrace as nearly as practicable, 
within the limits of mileage adopted and subject to the necessities of 
national extension and interconnection, those general routes along 
which the heaviest traffic moves or is likely to move in each region 
traversed. It has been the Committee's aim to select such a syste 
and it believes that, insofar as its necessarily limited studies have per- 
mitted, it has made this selection in the system recommended in this 
report. This network, or a better system selected after more com- 
plete study, should be consistently constructed throughout, in all 
parts of the country, as a well-balanced whole, in the post-war years 
ahead. 


"There are existing roads that conform closely to all parts of the 
recommended system, There will be existing roads conforming more 
or less closely to any system that may be selected as a better modifica- 
tion of the system recommended. After any such system is finally 
agreed upon, whenever the improvement or reconstruction of 
section of conforming highway is contemplated, it should be built on 
a location and to a standard of design that will make it a fit and last- 
ing part of the complete interregional system that will be created by 
such sectional increments. 

This incremental construction will be carried out, under various 
auspices. In part, doubtless, it will be done by the Federal Govern- 
ment and States jointly; in part, by the States alone; in part by com- 
bined Federal, State, and city effort; in part by State and city cooper- 
atin; and possibly in part upon the completely independent initiative 
of cies. T, buit im this manner, the interregional system is to 
achieve the high degree of consistency of design and uiility that is 
desirable, two arrangements are necessary: First, there must bo an 
agreement. upon certain basic standards of roadway design and loca- 
tion, by all authorities likely to have a share of responsibility for its 
construction. Second, there must. be a determination on the part of 
these authorities and the public that whatever work at any time is 
done on routes generally conforming to the selected system shall be 
Well done in accordance with the agreed standards. In no other way 
will it be possible to achieve the timely completion of a consistently 
Useful and wholly satisfactory interregional highway system. 

"To this end the Committee proposes herein certain basic standards 
for general adoption. 16 recommends that these standards be widely 
gonsidered by all possible cooperating authorities, and that after there 
has boen sufficient opportunity for such consideration, occasion, be 
Hace the tantra of Us Kulia eda Aditi a let 
agreement as complete and general as possible upon these or other 
seceptable standards, The Committee Fecommends further that the 
agreed standards be made the required basis of any cooperation on 
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the part of the Federal Government in the construction of any 
route conforming to the interregional highway system as it is finally 
lesignated. 

Prefatory to the standards proposed, the Committee offers the 
following fundamental recommendations: 

1, The interregional highway system, as it is hereafter constructed 
or improved, shall provide or allow for the subsequent provision of 
facilities capable of serving safely and efficiently @ mixed traffic of 
passenger automobiles, motor busses, and motor trucks, and tractor- 
trailer and semitrailer combinations, of a volume of each of the con- 
stituent elements estimated to be that which will exist 20 years from 
the date of construction. 

2. All roadways and structures built on the interregional system 
shall provide, either in their immediate design or feasible modification 
thereof, for the passage and support of vehicles and combinations of 
vehicles of the following dimensions and weights, in the frequency and 
distribution of such dimensions and weights to be expected 20 years 
from the date of constructio: 





























Height 
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‘Tractor ecmitrailer combinations 
Other combinations. 
Asie load 1 on pneumatic tires. 
у зе he tua odo ll when whine srs maybe се 2 пары inmune 
‘vertical pianes 40 inches apart. oe m 
Gross weight on any vehicle or combination of vehicles according to the formula. 


W=e (L+40) 


ross weight of vehicle in pounds. 
EST ie fect beween tke forvard and rear axles ofthe те or 

coubination of vehicles or any group of axles thereof. 
A coeficient with the following values: 

For values of L less than 18 feet... о 

For values of L equal to or greater than 18 Teet. 730 

3. For purposes of the design of highway facilities and the applica- 
tion of standards and conditions hereafter recommended, all sections 
of the interregional system in or approaching a city or town and at 
least 1 mile long, along which intersecting roads or streets average 
one-quarter mile or less apart, shall be considered as urban sections, 
regardless of their locations within or without the corporate limits of 
cities, All other sections of the system shall be considered as rural 
sections, regardless of their location within or without the corporate 
limits of cities 
4. All rural sections of the system shall be designed at all points 

and in all respects for safe travel by passenger vehicles at s speed of 
not less than 75 miles per hour, and by trucks and tractor combina- 
tions at a. speed of not less than 60 miles per hour in flat topography. 
In more difficult terrain the speed for which the highway is designed 
may be reduced; but in no case to less than 55 miles per hour for pas- 
senger vehicles and 35 miles for trucks and tractor combinations in 
mountainous topography. All rural sections shall provide a sufficient 
number of trafic lanes and other facilities so that at no time, except 
during infrequent peak hours, will it be necessary because of the inter- 
ОЕ Обо ево Torino Ax average running speed to less 
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than 50 miles per hour. All twó-lane rural sections, on which the 
sight distance provided will not permit safe passing at the above design 
speed for passenger vehicles, shall be appropriately and conspicuously 
marked as no-passing zones or as zones in which passing is unsafe. 

5. All urban sections of the system shall be designed at all points 
and in all respects for safe travel by passenger vehicles at a speed of 
not less than 50 miles per hour, and by trucks and tractor combina- 
tions at a speed of not less than 35 miles per hour. All urban sections 
of the system shall provide a sufficient number of lanes and other 
facilities so that at no time, except during infrequent peak hours, will 
it be necessary because of the interference of other vehicles to reduce 
the average running speed to less than 40 miles per hour. 

6. Wherever financially feasible, the system shall provide contin- 
uous lateral space and adequate support for standing and disabled 
vehicles of the recomme maximum sizes and weights, clear of the 
road surface or pavement. 

7. All road surfaces, pavements, and structures on the system, when 
maintained with le expenditure of effort, shall be capable of 
supporting vehicles of the recommended weights without reduetion of 
either weight or at any season of the year. 

Consistent with the foregoing fundamental recommendations, the 
‘Committee proposes for general adoption, basic standards of rond and 
structural design, applicable to the selected interregional highway | 
system. These basic standards are contained in appendix V. 











CONSTRUCTING THE RECOMMENDED INTERREGIONAL 
SYSTEM 


In considering the actual construction of the interregional system 

in neeordance with the foregoing principle and the standarda in 

appendix V, several elements need to be taken into account, such as 
'ose discussed in the concluding pages of this report. 


CowprrioN or ExreriwG Roas, Зтякета, AND. Burnors. 


Measured by the standards recommended for the interregional 
highway system, very fow of the existing rural roads and almost none 
of the city streets which conform approximately in location to the 
recommended system, are ad pir improved. Less than I per- 
cent. of the bridges on these rural roads closely approximate the stand- 
ards proposed, 

"The only urban facilities approaching the proposed standards that 
are known to exist on routes of the recommended system are the 
Cahuenga Pass and Ramona Freoways in Los Angeles; the Oakland 
Express Highway in St. Louis; the Lakefront Freeway in Cleveland; 
the Pulaski Skyway in Newark and Jersey City, N. J.; the West 
Side Elevated Highway, West Side Improvement, Henry Hudson 
Parkway, and East Side Drive in New York City; and the Saw Mill 
River, Cross County, and Hutchinson River Parkways in West- 
chester County, N. Y. 

On the more heavily traveled of existing rural roads approximating 
the recommended system, the only improvements that are known to 
approach the proposed standards are the Willow Run Expressway 
System and Detroit Industrial Expressway in Michigan and possibly 
the Taconic State Parkway in New York, all of which are toll-free, 
and the Pennsylvania "Turnpike in Pennsylvania and the Merritt 
and Wilbur Cross Parkways in Connectieut, each of which is now 
operated as a toll road. 

Each of these toll roads conforme approximately to a route of the 
recommended interregional system, and cach meets substantially the 
requirements of standards proposed for, the system. ‘The Committee 
recommends that they be incorporated in the system after appro- 
Brine measures have been taken to abrogate the present collection 
of tolls, 

‘The Pennsylvania Turnpike extends for 160.7 miles from Middlesex 
near Harrisburg to Irwin near Pittsburgh, If it is taken into the 
interregional system, tle number of access points or interchanges on 
this route should be increased. 

‘The Merritt, and Wilbur Cross Parkways extend for about 42 miles 
from a connection with New York's Hutchinson River Parkway to a 
point northeast of Milford, Conn. No change is required in the. 
ent design of these facilities to make them acceptable parts of the 
interregional system, 
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Other than the sections mentioned, there are few if any of the more 
heavily traveled existing highways’ approximating in location the 
routes of the interregional system, that approach in their present 
State the standards proposed for the system, On most of these non- 
conforming heavily traveled roads, is present need for major 
improvement which would generally be associated with those features, 
of design essential for the provision of free traffic flow and only to a 
lesser degree with the structural quality and condition of pavements 

‘Among the more lightly traveled of existing highways approximating 
the location of sections of the system, substantial conformity to the 
less exacting standards proposed for such sections of the system is 
more commen. But of these more lightly traveled highways, even, a. 
large mileage cannot be regarded as an acceptable addition to the 
system without major improvement—improvement which again 
involves the provision of features of free traffic flow to à greater 
extent than the provision of adequate rond surfaces, 


CONDITION OF ROADS 


Surfaces or parements.— Regarding the condition of the existing rural 
roads, the nearest approach in any particular to the recommended 
standard of adequacy js reached in the character of the surfaces or 
pavements, as shown in table 16 which records the type of surface 
Improvement existing in 1942 in relation to traffic densities, Of the 
rural roads. included only 99 miles were unsurfaced. Untreated 

vel and stone surfaces existed on only 168 miles or 0.0 percent of 
the total rural mileage. All other sections of the rural rond included 
were improved with some form of dustless surface or pavement, 
ing from bituminous surfuce-treated gravel or stono surfaces to 
the highest types of pavement, 
‘aI ).— Mileage, density groups, and percent of total mileage 
‘Tan 16-—Mieage, mle by trae density groups 


‘of rural sections of the recor ‘iystem improved with various 
Types of surface im 1048 
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Bituminous-treated surfaces existed on 2,074 miles or 7.0 percent 
of the total rural milengo, mixed, bituminous surfaces on 8,247 miles 
or 28.0 percent of the total mileage, and bituminous penetration 
Surfaces on 1,772 miles or 6.0 percent of the total mileage. Lengths 
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totaling 2,488 miles or 8.5 percent of the total rural mileage were 
paved with bituminous conerete or sheet asphalt pavements, and 
14,602 miles or 49.6 percent of tho total were paved with concrete, 
brick, block, or some combination of high-type pavements, 

Tn general design at least, there is à marked correlation between 
the surfaces and pavements of the existing ronda and the volume and 
weight of the trafic they serve, Grouping untreated gravel and stone 
surfaces as low types; bituminous surfaco-trented gravel and stone, 
mixed bituminous surfaces, and bituminous penetration surfaces as 
intermediate types; and bituminous concrete, concrete, brick, and 
block as high types, the sections of the system improved with each 
of these classes of surfaces are indicated by type symbols in the 
map, gure 32. Comparison of this map with the trafie map prec 
sented as figure 20 will confirm the statement that there is a strong 
correlation between the existing surface types and traffic volume. 

Adequacy of design.—But while the existing roads may be said to 
bo reasonably well improved so far as the character and strength 
of their surfaces are concerned, they are far from adequate in respect 
to thos» characteristics of their design that have a bearing upon their 

bility to discharge their traffic without congestion, These character- 

istics are the width and lane arrangement of tho surfaces or pave- 
ments, gradients and curvature, and the relnted characteristic of 
sight distance. 

To obtain the additional width and lane arrangement required for 
conformity to the recommended standards will necessitate almost 
universal widening. 

Here we encounter the deplorable fact that e 
are grossly insufficient to permit such widening, 

Even, thereforo, if it wore possible to attain the recommended 
standards of design without change of existing alinement, a right-of- 
way problem of great difficulty would be presented, and the fact is 
"at the faults of curvature and gradient are so numerous that no 
approximate compliance with the proposed standards can be achieved 
on most sections without wide departure from the existing alinement. 

Taken together, the two circumstances of insufficient width and 
inadequate alinement, if the proposed standards are to govern, leave 
little choice in most sections of the system other than the obtainment 
of entirely new right-of-way; and this conclusion, reached from the 
consideration of essential dynamic qualities of the highways, agrees 
with the decision that must inevitably result from any consideration 
of a desirable directness of routing between the principal sources and 
objectives of interysional highway trafic. 
fearing out the foregoing general statements, figure 33. presents a 
graphical analysis of the average physical conditions of existing rural 
roads conforming approx Hens in location to routes of the recom- 
mended system, classified according to the average daily volume of 
traffic. From this figure it will be seen that the most lightly trav- 
eled roads conforming to the system are those that approach most 
nearly the standards proposed, 














ing rights-of-way 




















CONSTRUCTING THN SYSTEM 


Leseno 





Provar 32— Oiasson ot auris improvement on anistine roads, corresponding upprontmiately to routos ofthe recommend Intrvegionn system. 
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Roads c less than an average of 1,000 vehicles per day av. 
20 feat in surface width, or 4 feet less than the width recommended for 
interregional highways of such traffic volume. The choice of surface 
type for these roads is generally consistent with the traffic served. 
frequencies of occurrence of sharp curves, steep grades, and con- 
sequent restricted sight distances as a group average less for these 
most lightly traveled rade than for most of the heavier trafi-volumo 
groups; and the existing right-of-way provided is more nearly adequate. 

























































































‘The close approach to adequacy existing on these lightly traveled 
roads results principally from three circumstances. Fist, many of 
the routes included are in sections of the country where most roads 
follow the straight lines of land sections established by the Govern- 
ment; second, many are located in sparsely settled rural areas of easy 
topography where the obtainment of reasonably satisfactory aline- 
ment and wide right-of-way has been a comparatively simple matter; 
and third, they generally received their initial improvement at a later 
date than the more heavily traveled roads and benefited in that 
improvement by more modern standards of design. 

ee relativo adequacy of these lightly traveled sections, however, 
only serves to throw into stronger relief the grave inadequacy of the 
more heavily traveled sections, especially in right-of-way and pave- 
ment width and sight distance. 
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The group of roads serving traffic between 2,000 and 3,000 vehicles 
daily, a density for which the recommended standards would require 
the provision of four traffic lanes in the presence of restricted sight 
distance, is shown to have, on the average, more numerous restrictions 
of sight distance than the most lightly traveled sections, and surfaces 
of the same average width as the Eu traveled sections. 

In the groups carrying average daily traffic between 3,000 and 10,000 
vehicles for which divided four-lane pavements are recommended 
throughout there is some evidence of а beginning of widening, still far 
from adequate; and even the most heavily traveled sections, carrying 
traffic in excess of 10,000 vehicles daily, average less than the desirable 
four-lane width and have these inadequate widths cramped within 
rights-of-way so narrow as to prohibit the essential widening. 

"A substantial mileage of the wider roads that account for the greater 
average widths of sections carrying upward of 3,000 vehicles per day, 
as shown in figure 33, are surfaced with three-lane and four-lane, un- 
divided pavements. "These types of improvement, largely employed 
as expedient ‘measures in the thirties, have no place among the st 
ards recommended by the Committee for the interregional system. 
Table 17, however, accounts for 1,364 miles of three-lane and 1,181 
miles of undivided four-lane pavements in the total of 3,451 miles of 
pavement wider than two lanes that existed in 1942 on the highways 
fonforming approximately to the interregional system, and shows that 
only 906 miles of these roads were then improved with divided four- 
jane pavements and pavements more than four lanes wide, 
"————— À 
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Jt vill be observed that four-lane pavements have been provided 
ов а comparatively small mileage where the traffic volume is less than 
that proposed for general design of that width, Three-lane pave- 
ments on other sections serve a traffic greater than that proposed by 
the Committee as a criterion for four-lane divided design and con- 
siderably greater than that served by other sections on which four 
Tanes have been provided. 

Tt will be noted also that some sections of undivided four-lane 
design serve traffic of greater volume than that for which divided 
four-lane accommodation has been provided on other roads. 

‘Tho fact that much of tho milenge classified as providing three 
four, or more lanes does not actually provide the number of lanes 

моно 8 
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indicated in lanes of adequate width is not brought to light by table 17. 
Jt is nevertheless true that much of the mileage indicated as having 
four lanes is actually paved only 36 feet wide and provides, therefore, 
only three lanes of the width recommended by the Committee; and, 
similarly some of, the three-lane mileage shown as existing is little 
wider than the width of two lanes of the dimension the Committee 
recommends, 

Assuming adoption of the eriterion recommended for the general 
provision of four or more lanes (viz, average daily traffic exceeding 
3,000 vehicles), figure 34 shows the sections of the recommended sys- 
tem that should be improved with pavements of four or more lanes 
and in comparison shows the existing provision on roads conforming 
to the system, As will be observed, there are many sections where 
the greater capacity of four lanes is recommended but where the 
existing rond conforming to the system provides only two or three 
lanes. On the other hand, a few sections of fourlane pavement 
shown as existing are located on roads which, according to the recom- 
mended criteria, require only a two-lane pavement for adequate 
improvement, 





CONDITION OF CITY STREETS 


In the foregoing it has been possible to present a picture in some 
detail of the physical condition of existing rural highways conformi 
approximately in location to routes of the recommended system, Of 


the city streets now serving as connections between the rural highways 
approximating the system, it is possible to give no similarly detailed 
account. Judged by the standards proposed, however, existing facili- 
ies provided by city streets are so far from adequate that there is 
little need for detailed analysis. 

Like the rural roads, existing city streets approach nearest to ade- 
quacy in the design of their pavements, but a widespread neglect of 
maintenance has permitted much deterioration of what would othe 
wise remain as structurally adequate surfaces. In relation to their 
traffic volumes, many of the eity streets have an over-all width less 
than that provided on some of the rural roads; and, with curb parking 
a prevalent condition, the width effective for the accommodation of 
moving traffic commonly compares unfavorably with the correspond- 
ing clear width of rural roads. 

intolerable congestion in recent, years has forced some effective 
enlargement of street capacity by the prohibition of parking and the 
marking of one-way streets, Some minor widening of the vehicular 
roadways has been achieved also by borrowing slightly from the 
width of sidewalks. In a few notable cases, such as Woodward 
Avenue in Detroit, and Constitution Avenue and others in Washing- 
ton, D. C., broad surface streets bave been created by the more heroic 
means of large-scale property demolition and new right-of-way 
acquisition. 

ut instances are rare indeed in which the congestion of through 
highways in cities has been attacked at its principal root—the frequent 
grade intersection of cross streets. Instead of eliminating this prinei- 
Pal cause of traffic delay, city authorities have generally resorted to 
the installation of traffic lights for control of the intersecting traffic 
streams and the prevention of accidents, and this expedient measure 
has in some cases been so applied as to increase rather than reduce the 
obstruction of traffic. 
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CONDITION OF BRIDGES 


Design. loading.—On the 20,450 miles of rural roads approximating 
the location of routes of the recommended interregional system, there 
aro 8,435 bridges. Seven hundred and twenty of these bridges are 
designed for loading inferior to the H15 standard loading of the 
American Association of State Highway Officials. The greatest num- 
ber, 7,040, are designed for loadings at least equivalent to the H15 
standard loading but inferior to the H20 standard loading. Only 
876 are designed for the H20 standard loading, and of these 151, the 
spans of which are 26 feot or less in length, may be considered as ade- 
quate for the support of tho H20-S16 standard loading recommended 
for bridges to he constructed on the interregional system. This 
classification, however, is based upon the design of the existing struc- 
tures and takes no account of deficiencies resulting from depreciation. 
Although the available data do not permit a definite statement, it is 
robable that n substantial number of the bridges originally designed 
for H15 loading, by reason of deterioration, are not now safe for the 
support of vehicular loads contemplated bj that standard. 
forizontal clearance.—In table 1 the numbors of existing brid 
having horizontal clearances of various dimensions are given in rela- 
tion to tho surfaced widths of theroads on which the bridgesarelocnted. 
This table shows that of the 8,435 existing bridges, 1,261 or nearly 15 
ercent have horizontal clearance of less than 40 feet, and more than 
lf of these are located on roads surfaced 20 feet or more in width. 
Of the widest. bridges—those with horizontal clearance of 60 feet 
and more—there are 110; and 33, or 30 percent, are located on roads 
which in their existing state were surfaced with only two lanes of 
more or less adequate width. 














"Tunis 18—Claseifention of all existing bridges on rural roads conforming to the 
recommended interregional system according to several rangen of hericontal Clear 
cand with ef apronch hey vurfac, dinded and vidit 
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Approximately 970 of the 8,435:bridges, or more than 11 percent, 
afford horizontal clearances less than the surfaced widths of the exist- 
ing roads on which they are located; and on only about 4,340, approxi- 
mately half of the total number, is the horizontal clearance afforded 
as much as 4 feet wider than the existing surface of the approuch road, 

Even in relation to the existing road widths, which, us previously 
shown, are generally deficient, the clearance of existing bridges will be 
seen from this analysis to be lar from satisfactory. Tanni by the 
siandards recommended by the Committee the situation is much 
worse. 

Of the total of 8,435 bridges, 6,466 are located on roads carrying less. 
than 3,000 vehicles per dny, for which the standards proposed provide 
generally for improvement with two-lane pavements 24 feet wide, Of 
{hese 6,86 bridges, 2,280 are 100 feet or moro in length and, according 
to the standards proposed, should have horizontal clearance of 30 feet, 
Only 202 of the 2,289 bridges meet this requirement. ‘The remainder 
of 4,177 bridges, which are less than 100 feet in length, to meet the 
standards proposed should have horizontal clearance of 44 feot; but 
only 112 of them as presently designed meet this requirement. In 
sum, therefore, only 314 of the 0,400 bridges now existing on roada ap- 
proximating sections of the system which should be designed as 24-foot, 
two-lane highways, conform to the standard lof horizontal clearance 
proposed as desirable by the Committee. 

n roads conforming to the system, which now serve volumes of 
traffic between 3,000 and 15,000 vehicles per day, thero are 1,911 of the 
total of 8,435 bridges. For these roads the recommended standards 

ire four-lane divided highways. Of these 1,911 bridges, 771 are 
100 fet or more in length, and fr those bridges the proposed standarda 
require a horizontal clearance of at least 58 feet. Only 16 of tho 771 
bridges meet this requirement. “The remainder of 1,140 bridges, which 
are feos than 100 fest in length, require, according to the proposed 
standards, horizontal clearance of 83 foet, a requirement which is met 
by only 17 of the existing bridges. Of tho total of 1,911 bridges on 
roads carrying traffic of between 3,000 and 15,000 vehicles per day, 
therefore, there are only 33. that meet the'standards'of horizontal clear- 
ance proposed by the Committee. 

Finally, there are 58 of the 8,435 bridges on roads now carrying 
traffic in excess of 15,000 vehicles per day, for which six-lane highways 
are ; q Thirty-three of the 58 aro 100 foot or more in length and, 

to the standards proposed, should have horizontal clearance 
of 82 feet. Twenty-five are less than 100 feet long and should have 
horizontal clearance of 107 feet to meet the proposed standards. None 
of theée bridges meets either of these requirements. 

From the above analysis, therefore, it is apparent that only 347, or 
4.4 percent of the total of 8418. bridges, conform in their present 
design to the standards of horizontal clearance proposed by the 
Committee for bridges on the interregional system. To conform to 
these standards all the rest would have to be widened in amounts 
varying from a few to more than 70 feet. 

‘erfical clearance —The situation in respect to vertical clearance is 
much better. Of the total of 8435 structures on all existing rural 
roads approximating the recommended systom, there are 8,410 
which, as presently designed, are either unlimited in vertical clearance, 
or provide at least the 14 feet proposed for structures on the system. 
OF those that do not meet this standard, 15 provide vertical clearance 
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of 13 feet, enough with a slight margin to pass vehicles of the 12%-foot 
height recommended as a maximum. Only 10 of the existing strue- 
tures provide definitely inadequate vertical clearance. 

Combined standards;—In many cases the existing bridges that are 
substandard in respect to horizontal or vertical clearance, or both, are 
also substandard in respect to load design. Of the 8,088 bridges that 
fail to meet the recommended standards of horizontal clearance, 7,445 
are inferior in loading design to the H20 standard. Of the 347 
bridges that meet the recommended standards of horizontal clear- 
ance, only 72 are designed for H20 londing. 

‘These 72 bridges also provide the recommended 14-foot vertical 
clearance, and aro, therefore, the only bridges now existing on the 
entire mileage of rural roads conforming to the recommended system. 
that closely approximate the standards proposed. 

Next in adequacy aro the remaining 603 bridges designed for H20 
standard loading. All but 2 of these provide the recommended 
vertical clearance, but are more or less deficient in horizontal clear- 
anes, Two hundred and ten of them are long bridges (100 feet or 
moro in length) with deficiencies of horizontal clearance varying from 
less than 5 to more than 50 feet. "Three hundred and ninety-three 
are short, bridges (less than 100 feet long), which are deficient in 
horizontal clearance by amounts varying from less than 5 to more 
than 70 fect, One hundred and sixty-six of the long bridges and 376 
of the short bridges are of deck-type construction, These, where 
they nre not grenily deficient. in width, can be widened with com- 
parative ense, 
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It will be npparent from the previous section on condition of existing 
ronds, stroots, and bridges that there is immediate need for a vast 
amount of new construction to replace inadequate facilities with the 
far superior facilities described ns appropriate und essential for the 
interregional system. The need, as has been suggested, arises more 
from deficiencies in the alinement, width, and access features of the 
existing ronds rather than from’ inadequacies in the structure of 
existing surfaces and pavements. 

‘Many of the existing ronds are improved with surfaces and pave- 
ments of comparatively recent construction and with normal main- 
tenance, these will have a further serviceable life, under the traffic 
to be expected, of from 10 to 20 years, Where this condition exists, 
and other features such as curvature, gradient, width, sight distance, 
and intersection design are not seriously deficient in’ relation to the 
traffic carried, the present roads can reasonably be continued in use 
until either the existing pavement has served out its economic life or 
the trafic has incrensed to sucha density as to compel improvement. 

Principle of minimum rate and indispensable order of construction — 
 Qsolescence of the existing ronds will thus determine a minimum rate 
‘At which the interregional system should be constructed, and it may be 
stated as a general principle, that— 

Whenever an existing highway conforming approximately to a route 
of the ini ional highway system shall require reconstruction, by 
reason of the deterioration of its surface or other incaj А the high- 
way should be reconstructed only in the location and to the standard 
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of design necessary to make it an acceptable link in the designated 

interregional highway system, > й й 
Compliance with this principle, it is emphasized, will establish only 

» minimum rate and indispensable order of construction of the system. 
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It will doubtless be desirable to exceed this minimum rate and 
depart from the indispensable order to realize earlier the benefits 
of safe and unobstructed traffic flow which construction to the pro- 
posed standards will insure, and, particularly in the immediate post- 
war period, “to utilize productively some of the manpower and 
industrial capacity then available,” in accordance with the President's 
farsighted objective. 
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An approximate evaluation of the minimum rate at which the rural 
‘sections of the system should be constructed can be made by deter- 
mining the probable economic life remaining in the surfaces and pave- 
ments of existing highways conforming approximately in location to 
routes of the system. 

Figure 35 shows, by the differential segments of the 1942 ordinate, 
tho mileage classification of the various types of surfaces and pave. 
ments existing on highways conforming approximately to routes of the 
recommended system on January 1, 1942. The width of the shaded 
band poen from each of these segments shows by the intercept 
at each subsequent annual ordinate the approximate mileage of the 
several types of surfaces and pavements existing on January 1, 1942, 
that will remain in economic Tite on January 1 of each of the several 
узнэ, The opon upper portion of the dingram shows similarly tho 
1041 traffic density classification of the mileage on which surface or 
peas reconstruction will have become necessary by January 1 of 
Sach year, 

‘Tho mileage of surface or pavement reconstruction, indicated by the 
us of the open section of the am (according to the scale at the 
SU) M Dy о оно сонар таат а оне ае, 
only the first reconstruction of the surfaces or pavemonts existing on. 
January 1, 1942. During the period of 20 years covered by the din- 
gram, it is probable that some of the less durable surfaces constructed 
In replacement of existing surfaces will themselves depreciate to the 
Pint of ossontial reconstruction, "Fhia wil depend upon the dura- 

lity of surfaces and pavements constructed on the interregional 
system, and the amount of secondary reconstruction that will become 
necessary during tho 20-year period will be reduced to a minimum by 
a policy of liberality in the selection of surface types Tor interregional 
yates improvements, : 

Pf in any period, as during the present war emergeny, reconstruc- 
tion becoming due is deferred, the amount essential will accumulate, 
and when the opportunity occurs it will be necessary to provide for an 
enlarged program of reconstruction to be continued for a period suffi- 
cient to meet the accumulated need, 

For example, very little of the reconstruction indicated as of prob- 
able necessity by January 1, 1944, is now being accomplished. 

Accordingly, as the diagram shows, there wil have accumulated by 
the beginning’ of 1944 a need for the reconstruction of surfaces or 
pavements on about 1,700 miles of highways conforming approxi- 
mately in location to routes of the recommended system; a this 
mileage will be distributed, 360 miles on sections which in 1941 carried 
‘a daily average of 3,000 but less than 10,000 vehicles, 300 miles on 
sections that carried between 2,000 and 3,000 vehicles, 500 miles on 
sections that carried between 1,000 and 2,000 vehicles, and 550 miles 
that carried in 1941 a daily traffic averaging less than 1,000 vehicles. 

If the period of deferment should extend to January 1, 1945 or 
1946, the total accumulated reconstruction need might be increased 
to 2,650 or more than 3,500 miles, respectively. 

"These estimated accumulated reconstruction needs are for rural 
sections only. "They represent needs accumulated by the obsolescence 
of surfaces and pavements only and take no account of the greater 
needs of reconstruction to provide for safe and unobstructed traffic 
flow. They must be regarded, therefore, as minimum needs. 
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Tt is desirable to emphasize thatthe surfaces and pavements on the 
sections of existing highway, involved in these estimates will probably 
be in absolute need of replacement by the dates indicated. They 
must and will be replaced in some manner as soon s possiblo after 
these dates, if economic and other conditions permit. 

The Committee has at its disposal no data thai will permit, for 
urban sections of the system an appraisal of minimum construction 
needs similar to the foregoing estimate for rural sections. t must 
be ized, however, that the pavements of major city streets are 
accumulating’ replacement, needs in the same manner as the surfaces 
of rural roads, and that the meeting of these needs is for the same 
reasons at t deferred. but will be taken care of as eon as it 
becomes possible to do so. 





PLANNING THE CONSTRUCTION OP THE INTERREGIONAL SYSTEM 


If the recommended interregional system is not officially designated 
and the proposed standards necepted—if, in other words, the relation 
of the sections of existing highway to a particular system of inter- 
regional routes is not recognized—before the existing obsolescent 
surfaces and pavements are renewed, it is probablo that the recon- 
struction will be planned and carried cut on locations and in a manner 
inconsistent with an eventual adequate development, of the inter- 

ional system. This, if it should occur, would constitute a regret- 
le misapplication of available highway revenues. 











URGENCY FOR DESIGNATING AND PLANNING THE SYN| 





It is highly important, therefore, that decisions in regard to the 
designation of the interregional system and standards for its develop- 
ment be reached and generally accepted as early as possible. If ade- 
quate plans and rights-of-way are to be ready in time to give prompt 
employment when the employment need is greatest after tho present 
war, there is indeed no time to spare in reaching the cesentinl pre- 
paratory decisions. 

‘The same urgeney applies to the planning of city strets which 
would form a part of an interregional system, because as soon na it 
becomes possible to do so, the reconstruction needs of these streots 
will also be met in some manner, Most probably the manner adopted 
will be a simple reconstruction of existing pavements in most cases, 
unless a plan is agreed upon in advance for provision of the more. 
ample facilities which all the facts adduced in this report show to be 
in the highest degree necessary. У 

‘The planning of these city facilities is no simple task. It is time- 
consuming. It requires the most careful study, the most difficult. 
adjustments, the most complicated and expensive right-of-way 
acquisitions, the utmost of multilateral agreement between the 
various official bodies and interests concerned. 

‘The essential prearrangements should be proceeding now. t will 
be lamentable indeed if, for want of understanding and preplanning, 
it is found impossible to include in an early post-war program of 
public works, many of these badly needed improvements of city 
transportation systems. 
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PLANNING NOW IN PROGRESS 


Under the act of 1941—Preparations for post-war construction of 
the interregional system have fortunately not been entirely neglected. 
The Defense Highway Act of 10417 authorized an expenditure of 
$10,000,000 of Federal funde, matched with State funds in the 
portions required by the Federal Highway Act, for surveys and plans 

for the future construction of highways included in the strategie net- 
work of routes of principal military importance and on routes around 
and into and through municipalities and metropolitan areas, 

With the required State matching, this Federal provision will 
probably make possible the completion of surveys and plans for con- 
Struction projects totaling in cost nearly $500,000,000. ‘The Public 
Roads Administration has wisely urged upon the State highway 
departments the desirability of giving high priority in the selection 
of projects to be planned to those that will supply essential links in 
the system of interregional routes herein recommended. 

The Federal funds authorized for this purpose have been appor- 
tioned among the several States аз required by law, and in part have 
been allotted with the approval of the Public Roads Administration 
to specific projects. ‘The apportionment by States, the general pro- 
grams of work approved, tho status of allotment of the Federal funds 
to projects with the corresponding estimated total cost, the mileage 
of road involved in the planning projets, and the unprogrsined and 
unallotted balances of Federal funds, ва of October 31, 1043, are 
shown in table 19, 





‘Tamm 19—Apportionment amd status of allotment of advance engineering funds, 
muris фу ace of the Dafoe High Aet of 1940 a of Oe 319048 
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Tasum 19.—Apportionment and siatus of allotment of advance engineering ^ 
ры р Па ВЧТ ПВА. 








` Batasqaeat ata ро свота (——Á — Ü 


Although the law properly does not restrict the application of these 
funds to the interregional ‘system, the advice of the Public Roads 
Administration “suggesting ‘a preferential selection of rien con- 
forming to the system has generally been heeded by the State highway 
departments, with the result that a substantial majority of the projects 
now being surveyed and planned are of this character. ae 

Sections of the recommended system for which planning provision 
had thus been made as of October, 31 1943, are shown on the map 
(fig. 36). Practi All of these projects are still in the surveying. 
stage of plannit t is highly detina that all of them, as finally 
planned in detail, зі ‘conform in their design features either to the 
standards recommended in this M or to such other general 
standards as shall hereafter and shortly be adapted by common 
consent for general application to a system of interregional highways 
formally and officially agreed upon and designated. 

Under the act of 1943.—By recent legislation the Congress has 
made additional provision for survey anc planning of post-war high- 
way construction projecte. This provision authorizes expenditure in 
each State for such planning purposes of an amount of the State's 


Fui La 6, 78b Cong, e. 1 approved July 15, 105, 
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unoblignied balance of previously apportioned Kederal-aid highway 
funds not to exceed its Federal-aid pro rata part of a hypothetical 
national total of $50,000,000 (seo table 20), such amounts to be 
matched with State funds as required by the Federal Highway Act. 


20— Apportionment af a hypolhatient 250,000,000 fer — 
dee il the 42 AETA 
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us authorized to be expended for post-war 
planning can be used for that purpose, for various reasons; and as yet 
the intentions of the States regarding such use of the funds authorized 
have not been determined to the extent necessary to permit an esti- 
mate of the amount that will probably be devoted to the authorized 
Planning purpose. ‘The Committee believes, however, that the State 
ighway departments generally have а keen appreciation of the neces- 
sity to prepare thoroughly fora prompt resumption of highway «оп. 
struction after the war, and expects, therefore, that a substantial part 
of the additional Federal funds released for planning, with essential 
State-matching funds, will be used in most States for the intended 
ose, In some States it is probable that the highway departments 
purp p 
will prefer to reserve the unobligated Federal funds for construction. 
and employ State funds only for advance planning purposes, But, 
in either case, it is believed that the recent additional provision will 
result in a large and prompt increase in the expenditure for post-war 


lanning. 

"The Committeo advocates that a principal part of such increased 
planning effort should be devoted to the planning of improvements 
conforming substantially to the standards herein proposed on the 
recommended interregional highway system. 
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"stk 30-—Map ofthe recommeded Intrregioaleyetom, showing the lration of advance engineering projets approved October: 


114 INTERREGIONAL HIGHWAYS 


Costs or Iuprovewents Proposen 


Tt is impossible, on the basis of the very general studies made by 
the Committee, to venture even an approximate estimate of the total 
cost of building the entire interregional system to the standards 
recommended. To be of any value whatever, such an estimate would 
necessarily have to be predicated upon a far more exact determination 
of the location of the routes and of the manifold conditions of topog- 
raphy, sol, frequency of road intersection trac diversion, property 
affected, ete., than it has been possible to undertake. Had it been 
possible to make such precise determinations, moreover, the useful- 
ness and em of an ue ої (Cg Е и 
program that must inevitably extend over a period of perhaps 20 

ears and be affected by unpredictable changes in the general economy, 
Jn the habits and desires of the people, in the character of vehicles, 
and in other circumstances, would still be highly questionable. 

Construction to the standards recommended will certainly be 
expensive beyond the common experience in building most of the 
ordinary existing roads and streets, but the merit of the expenditure 
is to be judged not by such a comparison but rather by the value of. 
the advantages to be gained in traffic facilitation, in reduced costs 
of vehicle operation, and in lowered accident rates. 














COSTS IN RURAL AREAS 


А large part of the construction in rural areas, however, will not 
be highly expensive. As previously stated, the traffic in 1941 was 
Jess than 1,000 vehicles a day on existing roads conforming to approxi- 
mately 21’ percent of the total rural mileage of the system. The 
system as improved in these sections will attract a somewhat greater 
traffic, but thefincrease to be expected will not materially affect the 
design of the new facilities. Sections of the system of his general 
order of traffic volume can presently be built to the stan pro- 
posed at costs eee $40,000 and $60,000 per mile. 

Rural sections of the system serving traffic averaging from 1,000 
to. 2,000 vehicles per day, a range characterizing 32 percent of the 
existing closely conforming roads in 1941, ean probably be built 
to а standards, at present prices, for $50,000 to $70,000 

er mile. 

P“ These two traffic ranges, it will be noted, cover half of the entire 
mileage of rural roads approximating routes of the recommended 
system. 

the existing roads yat served trafic betwen 2,000 nd 3,000 vahi, 
cles per day in 1941 je up 21 percent of the total ; of 
the gystett as built that would probably carry tradic of this order of 
density would doubtless be a somewhat larger percentage of the total. 
The cost of these sections would vary considerably according to the 
extent to which, on individual sections, it is necessary, in conformity 
УШ о standards proposed, to employ divided four-lane construction, 
Under the most fas ‘conditions, the cost of such sections would 
probably be little if at all greater than that of the sections serving 
traffic of between 1,000/and 2,000 vehicles perday. Where extensive 
four-lane construction is required, and on sections serving traffic 
approaching the upper limit of the range, the cost might closely 
approximate that of completely four-laned sections. 
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‘The latter design, required by the standards proposed for rural 
sections of the system serving traffic between 3,000 and 15,000 vehicles 
per day, might be required an more than 30 percent of the recom- 
mended system; and it would probably result in construction costs 
ranging between $100,000 and $700,000 per mile. 

An impression of the character of rural improvements obtainable 
within these several cost ranges may be gained from the photographs 
of recently constructed sections of rural highways of high standard, 
presented in plates XI and XII. 


COSTS OF URBAN SECTIONS 


‘The costs of urban sections of the system may be expected to vary 
more widely than those of rural sections. Indication of costs in rela- 
tion to traffic volume is impracticable, and the Committee attempts 
only to afford an imy of the range of possible costs by presenting 
photographs (pls. XIII and XIV) of actual facilities representative 
^f various construction costs. 


Бате оғ Ехғкхитовк AND EMPLOYMENT ON THE SYSTEM 


ео thas hes bo mace by the Feist] Government for 
planning of post-war highway improvements is unparalleled in 
any other feld ol publie construction. The highway planning work 
in progress is directed to the completion of definite working plans 
capable o execution at the appropriate time. There is widespread 
interest in the development of plans for post-war publie works of other 
kinds; but as yet the provision made for such other works does not 
compare in deliniteness or adequacy with that which has been made 
for highway construction. 

‘The Committee recognizes that highway construction, generally 
and improvement of the interregional system in particular, should 
be planned in appropriate balance with other needed public works. 
Te therefore considers ihe early proposal and planning of useful public 
works of all kinds to be highly паана in order that Bas ky. be 
ample opportunity to integrate them into  well-proportioned com- 
posite program of essential works, to obtain the necessary statutory 
sanctions, and to ready the whole program for timely execution at, 
‘rhe principle of providing for the ad lanning and regulated 

rinciple of providing for the advance planning and regulate 

construction of needed public works for the stabilization of industry 
and the alleviation of unemployment is well established. A complete 
readiness of desirable projects and a recognition of the propitious 
time for their launching are essential prerequisites to a fully effective 
injection of the stimulant of public works in period when private 
activity is waning or in transition from war to peacetime production. 
While the. finess of publie works projects in sufficient volume to 
cope with the severity of the recent depression delayed the stimulation 
of private activity, the eventual publie works contribution io recovery 
fully established the soundness of the stabilization principle. 

Precise prediction of the time and manner of the war's end is as 
difficult as an adequate description of the potentialities of forces 
currently at work—forees, the resultant of which will determine the 
fundamental conditions of the post-war era. These limitations, 
however, need not deter the provision of plans. Rather, the planning 
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will need to be alive to a wido range of possible conditions, and pre- 
pared to cope with any conditions that may eventuate, when they 
occur. For such an approach to post-war planning, the past quarter 
of a century has provided important signs and guideposts. 


CONSTRUCTION. ACTIVITY AND. NATIONAL INCOME 


The Committee has analyzed the records of construction duri 
this past period in an effort (о discover tho relations that have exist 
between total construction volume and the aggregate economy. Tt 
bas nttempted to identify the underlying conditions which have made 
for a varying relation in amount between public and private construc 
tion; to ascertain the magnitude of Federal in relation to total public 
construction expenditures; and particularly to examine the amount 
and character of Federal expenditures for highway construction in 
relation to the resulting benefits and employment 

Data. available for these purposes, embracing the period from 1015 
through 1942, aro tabulated in detailin appendix VIT, tablo рено 
data havo been considered in 4-year, periods, selected to reflect. tho 
variant relations of the several classes of construction, during two 
periods, in prosperity and in depression, and in the rising and 
falling economy of the transitional periods betwoen, Tho Committee 
believes that among those relations will be found analogies suggestive 
of a desirable pattern of expenditure for the post-war period. 

The broad relations of total construction volume and the aggregate 
economy are shown in table 21, which compares the total estimated 
cost of construction, including work relief and maintenance, with the 
national income in (ho typical periods. 
































Tanie 21.—Comparinon of total dollar voluma of eonaiructiom, publie and private, 
‘neliding maintenance and wark relief, with Ue wationat vneome, by periods from 
Пи to 1948, inclusive 
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National income and construction activity assoeiated.—Throughout 
all periods from 1015 to 1942, it is apparent from table 21 that fluctua- 
tions of the national income and the volume of construction activity, 
both measured in dollars, have been closely linked. Rising income 
hus been accompanied by increasing construction activity. Declin- 
ing construction activity has coincided with falling income, There 

o an evident tendency, when income is rising, for construction 
activity to supply in increasing measure the source of the income, 
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and conversely, when income is*falling, for construction to produce 
a smaller part of the reduced income. 

these tendencies there are readily understandable causes 
Construetion activity makes its own demands for the production of 
a variety of materials, and both directly and indirectly. increases 
employment, with consequent increase in the income of work 
Moreover, the normally substantial part of total construction activity 
that is msde up of the private construction of industrial, commercial, 
social, recreational and public utility facilities is a barometer that 
indicates by its rise and fall the state of the economic weather, present 
and to come. Made up of uncoordinated aggregations of individual 
enterprise and highly responsive to change in the cost of funds used 
for its ing, private construction activity by ite increase is, 
indicative of an expanding economy; by it ise, it indicates a 
recession of private enterprise, and by its own lessened demand for 
the production of materials and for workers, it hastens the economic 
decline which follows. 

In the light of this discussion of the influence of private construction 
upon the national income, it is of interest to observe in table 22 the 
relations of the dollar volume of private and public construction, 
maintenance, and work relief to the national income in the several 
4-year periods from 1915, to 1942. 

Tn the three 4-year periods from 1015 to 1026, inclusive, the volume 
of private construction rose steadily from 8.8 percent of the national 



























































rome in the first period to 14.2 pereent in the third period. In 
12 years the national income inereased nearly 128 percent from 
billion dollars in 1915 to 73.6 billion dollars in 1926, For 3 of 





4 years it increased slightly to à maximum of 79.6 billion 
1929, and im 1930, the fourth year, dropped sharply to 
This was the beginning of the ртов 
7 10 1930, inclusive, the volume of all private con- 
struction averaged 18.2 percent of the national income ічн than the 
average of 14.2 pereont for the preceding 4-year period. Tho reduced 
average for the 4-year period, in itself an index of impending depres- 
sion, was the result of a decline in each of the years, markedly sharp- 

ened in 1930, as follows: 
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For 3 of the next 4 years, during which the period percentage 

reached a low value, the annual percentages continued to decline, at 

first sharply, then more slowly to a low point in 1933, which was only 
slightly exceeded in 1934, as follows: 
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Whether or not, as some economists believe, в too-rapid expansio 
of commercial and industrial plant or the fear of it was a principi 
causo of the depression, there is apparently some support in these 
figures for the thesis that the ensuing decline in private construetion 
activity was an important contributing factor. Certainly, however, 
there is no evidenco in the trend of publie construction, as shown in 
table 22, to indicate that an excessivo expenditure for publie works 
was in any degree responsible; because such expenditures expressed 
as a percentage of the national income rose searcely at all in the 
periods from 1915 to 1926, and not sufficiently to offset the decline in 
private construction ns the depression approached in the next 4 years 





ав 22.—Compariu of dollar volume of construction, including maintenance, У 
risate, public, and Pedral-work-relief clause, sith the national come, hy perida 
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‘The figures of table 22 may suggest that an expenditure for all 
classes of construction and maintenance work approaching 18 per- 
cent of the national income is somewhat excessive, A ratio of 15 
percent, approximating the 28-year average of the period 1915-42, 
Inclusive, and the 4-year average of the period 1939-42, might repre 
sent a safo and perhaps sustainable relation, 

, But if tho maintenance of some such relation is assumed to be de- 
sirable, to be accomplished by an inerease of publie construction as 
private construction decreases, it will be seen from table 22 that the 
combined measures of Federal, State, and local governments, taken 
prior to the outbreak of the war in Europe, failed signally to attain 
thatend. 

"The slight increase in the average ratio of the normal public con- 
struction expenditure to the national income, which measured the 
effort of the 4 years from 1931 to 1934, was sufficient only to raise 
the ratio for all construction to 11.6 percent of the national income; 
and even with the further addition of the early Federal relief expen- 
diture, the percentago was raised only to 11.9, an average lower than 
the lowest previous 4-year average, recorded in the period from 1915 
to 1918. inclusive. 


CONSTRUCTING THE SYSTEM 119 


In the 4 years from 1935 4031988, the normal public construction 
expenditure, expressed as a percentage of national income, actually 
fell off sharply, and but for the increase in Federal work relief would 
havo produced, with the still sluggish private construction program, 
a new low record for the total construction ratio. The Federal relief 
program, then at its height, doubtless played a significant part in the 
increase of national income, which falteringly began in this period, 

But it was not until the last 4-vear period, 1939-42, that the recov- 
ery trend of national income was firmly established, and, significantly, 
in this period the ratio of total construction expenditure rose to its 
highest point since the onset of the depression. Averaging 14.8 per- 
cent of the national income for the entire period, as shown in table 22, 
the total construction ratio did not fall below 14 percent in any year 
of the period, and in 1941 rose to a moximum of 16 percent coineiden- 
tally with a sharp increase in the national income from seventy-seven 
Dillion to nearly ninoty-five billion dollars. 

Tn the first 2 years of the period, reviving private construction com- 
bined with a stronger public construction program and large Federal 
workereliel expenditure to produce the greater total construction 
ratio. In the last 2 years, with Federal relief expenditures declining, 
private construction’ yielded to the mounting public construetion 
incident to preparation for the war; and after Pearl Harbor, public 
construction reached its highest point of the 28-year period ‘vith an 
expenditure equal to 9.5 percent of a national income of nearly 
'$120,000,000,000, With Federal work relief at the vanishing point, 
the country experienced in. this first your of the war its nearest ap- 
proach to full employment in more than a decade. Significantly, the 
year 1942 provided the sole example of publie construction in sufficient 
volume to offset a reduced volume of private construction, and this 
was for purposes of destruction, 

‘Phe course of these changes in the character of construction activity 
and in the national income and eoristruction-income ratio is clearly 
shown in table 23. 
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Precepts for stabilizing the eeonomy.—From the foregoing discussion, 
three definite precepis emerge to form a basic consideration in the 
maintenance of a stabilized economy, 

1, The principle of employing needed public works to stimulate 
a waning private economy is demonstrably sound. 
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2. Statistical means esis for the advanés determination and 
preparation of integrated programs of public works required to 
Stabilize the economy: and the volume of such public works 
employed must be sufficient to offset the decline in the volume 
of private construction activity. 

$. Tt is important that the Federal Government reaffirm as a 
permanent policy the principle of cooperative provision of needed 
public works as a stimulus to n waning private economy, in order 
that private investment initiative may predicate its plans on the 
assurance of continuity in the publie practice of this policy. 

Construction expenditure associated with economic health—In con- 
sideration of these fundamental precepts and the data previously ex- 
amined, the Committee concludes that an expenditure for all classes 
of construction and maintenance work, private and publie, approxi 
mating 15 percent of the national income is a condition associated 
with the economic health of the country. The ratio should probably 
not be permitted to rise materially above 15 percent, and any sub- 
stantial decline below that figure should be regarded as n danger signal 
and remedied by immediate increase of construetion activity, by public. 
stimulation when and to the extent necessary. 

Tn the light of this suggestion it is interesting to observe what oc- 
curred from the beginning of the depression onward. In the 4-year 
period 1927 to 1930, immediately preceding, the total construction 
pr had involved an average annual expenditure of 17.5 percent 
of the national ineome, of which 13.2 percent was for private constuc- 
tion and 4.3 percent for public construction, with maintenance included 
in each figure. 

Tn the first 4 years of the depression, 1931 to 1934, the average 
annual expenditure for private construction and maintenance dropped. 
sharply to an amount representing only 7.0 percent of the national 
income, a decline equal to 6.2 percent of the national income. To 
restore the total construction and maintenance ratio to 15 percent 
would have required an inerease in the total public expenditere by an 
amount equal to 3.7 percent of the national income. In the 4-year 
period the average construction and maintenance expenditure of the 
Federal Government was actually increased over the amount expended 
in the period 1927-30 by an amount equal to 1.1 percent of the national 
income. Of this increase, as shown by table 24, 0.3 percent was 
supplied by increase of Federal-aid highway expenditures and 0.2 per- 
cent by work-reliof expenditures on highways. The remainder of 
0.6 percent was made up of 0.4 percent for other Federal construction 
expenditures exclusive of work relief and 0.2 percent in work-relief 
expenditures, But, at the Same time that the Federal Government 
was increasing its expenditures by tbe amount of 1.1 percent of the 
national income, expenditures for construction and maintenance by 
the States and their subdivisions were reduced by an amount equal to 
0.5 percent of the national income, so that the net increase was only 
0.6 percent of the national income, as compared with the 3.7 percent. 
increase that was needed to compensate for the decline in private 
expenditure and restore the total construction and maintenance pro- 
gram to 15 percent of the national income, As a result, the total 
program dropped to 11.9 percent of the national income, and the 
national income dropped from an annual average of more than 
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$75,000,000,000 in the period: 1827-430, to an annual average of Tess 
than $51,000,000,000 in the period 1931-34. Š 

In the next 4-year period, 1935-38, private construction and mainte- 
nance activity was increased, rising from an average of 7.0 percent of 
the national income for the previous period to 7.7 percent, as shown in 
iable 22. To have provided a total construction and maintenance 
program amounting to 15 percent of the national income, a publie 
expenditure equal to 7.3 pereent of the national income would have 
heen necessary. As the publie expenditure of the preceding period 
(table 22) was 4.9 percent of the national income, this would have 

Пей for an increase equal to 24 percent of the national income. — 
As shown by table 24, the Federal expenditure was actually in- 
creased over that of the preceding period by an amount representing 
T9 percent ої the national income. No part of this increase was 
provided through the normal Rederul-aid highway expenditures, 
Relief expenditures for highways were increased by an amount equal 
to 0.6 percent of the national income, and the balance of the increase, 
amounting to 1.3 percent, was provided, 0.7 percent in normal con- 
Struction operations other than highway work and 0.0 percent in 
relief expenditures for other than highway work, à 

But while the Federal Government was thus increasing its con- 
struction expenditures by 1.9 percent of the national income, other 
governmental expenditures for construction and maintenance de- 
lined by an amount equal to 1.4 percent of the national income, so 
that the net increase in public expenditures was ouly 0.5 percent, 
which with the 0.7 percent increase in private construction increased 
the total construction and maintenance program to only 13.1 percent 
of the national income from the lowest average of 11.9 percent regis- 
tered im the preceding period. Nevertheless the national income 
increased from an annual average of less than 51 billion in the preceding 
period to more than $63,000,000,000 in the period 1935-38. Recov 
was marked, but by no means assured, and unemployment was still 


i 

"Tt remained for the threat of war to provide the stimulus necessary 
to raise the construction ratio to the 15-percent level suggested as 
desirable. The 14.8 percent ratio recorded for the 4 years from 1939 
to 1942 was largely the result of expanded Federal construction 
‘operations incident to preparation for the war and its conduct in the 
first year. Private construction in this 4-year period dropped from 
T3 t T1 percent of the national income {table 22), | Public highway 
construction, including maintenance and relief work, dropped from 
2.9 to 2.2 percent of the national income (table 24). ‘Relief expendi- 
Lares for other than highway work dropped from 0.8 to 0.4 percent 
and non-Federal expenditures for other construction work increased 
only from 0.2 to 04 percent of the national income. The large 
increase occurred in Federal expenditures other than for highways, 
an increase from 1.3 10 4.5 percent of the national income. This 
increase was sufficient to offset the other declines aud restore the total 
construction ratio to an average of 14.8 percent for the 4-year period. 
Tt was devoted largely to the construction of Army camps and other 
military and naval establishments and to plants for the manufacture 
of munitions of war—all, in their ultimate purpose, designed, to train 
men and provide means for destruction, But nevertheless the effect 
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of the enlarged expenditure for construction and of other expendi- 
tures [or arms and ammunition, Wis practically to erase unemploy- 
ment and raise the national income to an unprecedented high level 


HIGHWAYS AND CONSTRUCHION ACTIVITY 


Federal versua local government expenditure for highways.—In respect 
to highway construction and maintenance, table 24 shows that the 
average total expenditure by all agencies of government increased 
steadily from one of the 4-year periods to another prior to 1931, both 
in the absolute amount of the expenditure and in percentage of tho 
national income, reaching a maximum predepression level of nearh 
1.9 billion dollars and 2,5 percent of the national income. Through 
all these periods the Federal highway expenditure averaged only 
boit 0.1 percent, of the national income. 

With tho onset of the depression, in the period 1931-84, the. Federal 
Government increased its regular highway-construction’ expenditure 
to ол average for the period equal to 0.4 percent of the national income, 
and to this added highway work relief expenditures averaging for the 
period 0.2 percent of the national income. Tho total Federal in- 
reuse, equal to 0.5 percent of the national income, was partially offset 
by a decrease in the expenditure of local governments so that the net 
norenae, expressed as a percentage of the national income, was only 
0.4 percent, and this was insufficient to prevent a decline in absolute 
expenditure which reduced the total to less than 1.5 billion dollars, 

n the following period, regular Federal expenditures remaining at 
0.4 poreent of the national income, work-relief oxpenditures on h 
Ways incroused to an annual average of 0.8 percent of the n 
income, Pederal inoronse representing 0:8, pereont of the national 
income which was completely offset, by an. identienl decrense in the 
on of highway expenditures by loonl governments, ко that the 

remained at 2,0 percent of the national income, the sume 
ax in the preceding period, In abwolute nmount, however, the total 
expenditure increased, with the national income, from less than 1.5 
to'a litte more than 4.8 billion dollars, an amount slightly less than 
tho average expenditure of the lust predepression period, 

Tn the Inst. period, 1030-42, regular Federal expenditüres for high- 
way construction were reduced to an amount representing 0.2 percent 
Of the national income and work relief highway expenditures to 0.5 
percent of the national income, a total Federal reduction equal to 0.5 
percent, ot the national incom, which, with, a farther reduction in 

focal government expenditures, dropped the total highway expendi- 
tare for (he period to an average of 2.2 percent of the national income, 
equivalent to an absolute expenditure above 1.0 billion dollars. 

‘Reduction in local expenditures offset Federal increases. —Throughout 
all of the first two 4-year periods from 1931 and for at least half of the 
final period, there wis need to increase public construction and main- 
tenance expenditures to offset tho decline in private expenditures and 
provide employment for idle workers and idle industry, But the sub- 
stantial efforts of the Federal Government to accomplish this result, in 
part by the stimulation of highwa) construction activity, were шос 
tive because of reductions in local highway expenditures. 

Nor could these reductions in local expenditure be justified on 
grounds of reduced need of expenditure, ‘Throughout all three 4-year 
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periods there was widespread recognition of the need for increased 
x ту соларна and pus e da 

‘otal number of vehicles in operation dropped slightly f e 
predepression peak in the period from 1031 p or 
Thereafter to à new peak in 1941, nn 8-year inerease of 45 percent. 
Total consumption of motor fuel experienced an equally rapid growth, 
rising from the depression low in 1033 of approximately 14), billion 
gallons to nearly 24 billion gallons in 1941, an increase of 68 percent 
im the 8 years, In each year from 1932 through 1941, the gallons of 
motor fuel consumed Jp vehicle in operation, incressed, and a similar 
ios e гав recorded for each of the 4-year periods, as shown in 





"anon 28— Mor hi 
Motor while ім nperntion ant mater ful consumption (jatal annual 
eroe tol envia merge per vehit] by aene prin ПАБ п 














мим rete Mese mur 














| agg 





‘The rapidly increasing volume of motor-vehiele traffie indi 
ly jotor-vehicle tra a 

tege figuros. called for a Feneral increase P the h er 
surfaces, Higher speeds of travel had made many of the older aline. 
menta dangerous, , The toll of accidents was increasing annually. 

largo mileage of the ronds first built was each year reaching the 
point f desirable renewal, and maintenance neceeities wery increasing. 
wilh de mileage and ще оѓ томів previously improved. In addition, 
for at least the latter half of the three-period span, there was clear 
recognition of tho need for radical and expensive improvements of the 
m approaches and main thoroughfares of cities, improvements 
of great potential benefit, on which thousands of workers and a Irae 
азн Production could have been usefully employed, 

„Spite of these recognized needs for highway improvement ai 
notwithstanding the widespread need for eraployment local expends, 
rays, for construction and maintes e, 

reduced during the depression by amounts at Teast equal to tho 
increases in Federal expenditure, so that the employment purposes 
of the Federal Government were largely or completely nullified. 

Committee recommendation—Return to tested principles —To foreatall 
ма similar defeat of any post-war effort of the Federal Government to 
provide, through highway construction, for creased employment, 
the Committee recommends a. return to the tested principles of the 
Federal Highway Aet, which require (1) the Federal contribution ta 
construction to be matched in substantially equal amount by the 
States, and (2) the States to maintain the highways built with Federal 
assistance. Whatever may he the cooperating governments, whether 
Su ite, county, or city, the Committee recommends the application 
сома ірі ing the amount of the Federal and local 

Construction expenditures to maintain national income — e 
maintenance of all roads and streets the Committee estimates that 
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an average annual expenditure of at least $750,000,000 will be required 
for several years after the war, an amount that may have to be ex- 
‘ceeded in the first years to catch wp as quickly as possible with needs 
deferred because of the grater necessities of the war. ‘The con- 
Servatism of this estimate is indicated by the fact that highway and 
Street maintenance expenditures, elearly so recognized, in the 4 years, 
1939-42, averaged $640,000,000 рег year, as shown on table 24, and 
these expenditures were doubtless augmented by part of the work- 
relief expenditure, averaging $427,000,000 in the same period, whi 
was made for essentially maintenance purposes. The post-war 
maintenance expenditure, whatever may be its reasonable amount, 
must be made as early as possible in order to halt the rond and street 
deterioration which wartime neglect hus permitted; and it should 
have first call upon the post-war current highway revenues of the 
States and their subdivisions 

‘The additional amount it will then be possible and desirable to 
expend for Sizhway construction will depend upon the magnitude of 
the national income and the requirements of private construction and 
maintenance and other kinds of public construction, 

Tt has often been suggested that the national income should not be 
allowed to fall below $100,000,000,000, On the assumption that this 
i à desirable minimum, the Committee considers the expenditure of. 
approximately 15 percent of tlint sum, or $15,000,000,000, as reasoi 
able and desirable for all classes of construction and maintenance, 
public and private. 

"The maximum past expenditure for private construction and 
maintenance was the average of just under $10,000,000,000 recorded 
in the 4 years 1027-30 (table 22). In the 4-year period leading wp to 
the war the private expenditure averaged approximately 6,5 billion 
dollars per year. With due allowance for à substantial expenditure 
for housing and expecting that, the conversion of war plants will 
reduce the construction essential for resumption of peaeotime industry, 
ihe Committee estimates that the post-war requirement of private 
construction will not exceed an average of $8,000,000,000 per year, or 
S percent of a national income averaging $100,000,000,000, ‘This will 
Teave a balance of $7,000,000,000 of the desirable $15,000,000,000 total 
for all kinds of construction to be employed for publie construction 
and maintenance of all classes. 

Referring again to table 24, it will be observed that in each of the 
4-year periods for which public construction expenditures are sum- 
marized, excepting only the period 1915-18 when highway improve- 
mont had been scarcely begun and the period 1939-42 when war 

reparation made its extraordinary demands, tho expenditure for 
[= construction and maintenance was substantially equal to or 
in excess of the expenditure for all other classes of public construction 
and maintenance. A similar division will be observed in the work- 
relief expenditures of the three 4-year periods from 1931 to 1942, 
inclusive 

“An equal division of the $7,000,000,000 estimated above as likely to 
be available for all classes of public eonstruetion immediately after the 
war, would allot to post-war highway construction and maintenance 






















































35 billion dollars. As will be seen from table 24, this amount sub- 
Stantially exceeds the largest previous sustained highway expenditure. 
Nevertheless, the Committe considers that all preparations 
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extraordinary improvement of the interregional highway. system 
proposed in this report can be counted upon to absorb any excess that 
May exist above the normal requirements of highway renewal amd 
maintenance, 

Should private construction or tho requirements of other classes of 
public construction exceed the estimates herein made, the expenditure 
[or highways may be reduced. In any case, however, it ic beloved 
that the total highway and street expenditures in each of the yours 


immediately following the wur should not be less than $3,000,000,000. 

Jropoed ependiture on the inerregional system. Deducting $150,. 
000,000 for maintenance from an assumed minimum highway and 
street expenditure of $3,000,000,000, leaves 2.25 billion dollars for 
construction. The Committee's trafie estimates indicate that tha 
interregional highway system, improved as recommended in this pe 

Sip approximately 20 percent of the total of street and 

ighway traffic of tho country. If, therefore, apportionment of the 
iptal construction expenditure were to be made strictly in the propor, 
tion of traffic served, the interregional system's share of a total annual 
construction expenditure of 2,26 billion dollars for all ronds and storey 
would be $450,000,000, 

But such an apportionment. would ignore important reasons war- 
тали construction expenditure on the system in 8 rato to total ex- 
penditure higher than tho ratio of traffic served. First of these is tho 

eater nnd more urgent needs of improvement existing on the impor- 

it routes constituting the system, "The nature and urgency of U 
needs have already been described in detail. À second and equally 
cogent reason is the far greater return of benefits and rond-usee-tne 
earnings to be expocted from expenditure on the system, 

On the basis of anticipated costs and traffic service, the Commit- 
tee estimates that urban sections 
mended, will generate during the life of tho improvements rosl-use-tax 
Tevenues approximately three timos às great as the cost of creating and 
maintaining the improvements. The improved rural sections will 
earn, on tho average, practically double their vost. 

‘Those considerations, together with the high priority of needs exist- 
ing on the system, besponk the importance of its rapid improvement, 
find justify, in the opinion of the Committee, the expenditure of ai 
Toast 30 percent and preferably a third of all available construction 
funds on the system. With total construction expenditure at the rate 
of 2.25 billion dollars annually, this would mean an annual expenditure 
Tor improvement of the. system in the amount of at least. $675,000,000. 
and preferably 8750000000. 

ith due regard for the relative needs of improvement within and 
without the system, it is the Committee’s opinion that ex, litures in. 

ithout the system, it is th pinion that expenditures i 
the immediate post-war years at the rate of $500,000,000 per year on 
urban sections of the interregional system and $250,000,000 per year 
on rural sections are necessary, and that such ex; 'nditures would con- 
stitute a practicable objective that could be ieved, within a total 
gonstruction expenditure of 2.25 billion dollars annually, without 
Jeopardy to the essential improvement of other parta of the entire road 
and street system. 














the system, improved as recom- 
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EMPLOYMENT POSSIBILITIES IN HIGHWAY CONSTRUCTION 


ion of construction expenditure and. employment. —As bases for 
oe a ‘employment that may be afforded by all highway 
onstruction and maintenance and particularly by construction of 
the interregional system after the war, appendix. VII gives in table 2 
the actual man-months of direct employment on Federal, Federal-aid, 
tou independent State highway construction and on highay mai 
tenance by the States, by months from 1931 to 1942, inclusive, and in 
lable 3, the same eniployment by yearly and 4-yenr periods. For 
comparison with these employment figures, table 4 in appendix VIL 
shows for the same series of years and periods, the mal expenditures 
of the Federal and State Governments for the construction E main- 
tenance work on which the employment recorded in tables 2 and 3 was 
afforded, х " 
i data included in these basic tables, expenditures per man 
XD E E MK а, ала арац ире T 
m. both classes of work combined in the proportions which netually 
existed, have been computed, and are given in table 26, 


-—Bependitures per man-, direct employment on Federal and State 
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ill be noted that in 1934 tbe expenditure to provide n man-year 
Fierce eres highway construction was 


just above $2,000, whereas in the latest ee en a diet 





ven almost trebled. "The variation in the expenditure for 
ved Neque by administrative policy and 
E l economy. The low point of depressio: 
Podnesi ia Mat eR AES E Ds dp. id employment, 
partly as a result of a general deflation of wages and prices. Bul 
policy limitations of houre of work designed to spread employment 
and wage ceilings fixed for various classes of work, also operated to 
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reduce average direct lubor earnings and, therefore, the total ex- 
penditure for employment. At the same time, the use of machinery 
and equipment was abandoned with the purpose of increasing the 
relative volumo of direct employment, and this was accomplished 
only at the expense of increased total costs, a reduced total volume 
of work accomplished, and a reduewd employment of indirect indus- 
Arial labor. In subsequent years, when wage and hour restrictions 
were relaxed to closer accord with the national economie trend, there 
Were resulting increases in the cost of direct employment. In these 
Inter years, however, there was a resumption of efficient methods of. 
construction, so that, despite the higher labor cost, total construction 
costs were reduced. ^ Moreover, the resulting stimulus both to direct 
employment and to the equipment, material, and supply funetions of. 
industry, amply demonstrated the wisdom of the later policy. 

‘ho Variation in the expenditure per man-year of direct highway 
employment through the period from 1921 to 1942, inclusive, in 
relation to the total economy as expressed by the national income 
und to the total dollar volume of all classes of construction, and the 
resulting effects of the wage variation and policy decisions referred 
to, on over-all highway construction prices are shown by the com- 
parative indexes of table 27, 
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„From the regularity of the relation between the cost of provi 
direct highway employment and both the total dollar volume of 
construction and the national income throughout most of the period, 
it appears that natural economic forces may be depended upon to ine 
duce essential variations in both wages and hours of work without the 
necessity of invoking extraordinary artificial controls over either wage 
minima or working-hour maxima. The lack of agreement between 
the trend of highway construction prices and the trend of total 
struction volume in the middle thirties indicates the inadvisability 
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«rifice of efficient methods in favor of hand-labor and spread~ 
Sk procedures. Rather, It appears highly desirable to obtain a 
maximum physical production of needed facilities by the most efficient 
mechanical methods, applied at reasonable wage und hour levels, and 
to obtain thereby the fullest stimulus to the recovery. of private in- 
dustrial processes and resulting indirect employment. 
fect of price inflation —Another important indication of these data. 
is the measure they afford of the probable effect of the construction 
Nolume-price relationship on the feasibility of post-war construction, 
Tt will be noted that no eonstruetion volume in thv entire series, other. 
than the nduced by war netivity in 1942, operated 
to elevate the price of highway constuction above the levels obtaining 
in the middle thirties, which were largely generated by a sacrifice of 
mechanical efficiency, "This record gives considerable assurance that 
a large program of public construction, ean be undertaken after tho 
war at any level below that of a wartime economy without serious 
Teduetion of the employment value of the expenditure by price it- 
m 














Direct and indirect employment. The total employment value of any 
public highway construction program consists im the primary еп 
ployment ereated at the job sites and the secondary industrial employ- 
Inent resulting from the use of equipment, materials, supplies, and 
transportation services. Both in the direct and indirect groups, wage. 
and hour conditions tend toward a natural variation with general 
economie conditions, These natural variations есь the relative 
Volumes of direct and indirect employment ns well as the total om- 
ployment, in Uhe same manner thut construction prices aro alfected 

The total volume of construction, В 
Table 28 shows, for three past periods, the combined results of these 
several varanta ih the ammount and cose of direet and indirect high; 

mployment provided by a construction expenditure ( 
$100,000,000 all of which is eventually translated into salaries 
and wages. 

ых 8—1 sre of work and volume of highway employment provided 
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Tama 28— Wages and hours nf work and volume of hiphósg evplopnent proeided 
bv a Federal and Sate expenditure of $100,000,000 Jor constuction n mech of 
selected periode Continue 
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The first; period, 1981-33, mensi 
in a deflated market but within the framework of definite ‘wage 
hour, and machinory-use controls, Phe second period, 1940-41, rep! 
resents tho conditions obtaining during the approach’ to war econ. 
omy, In this period wage and hour conditions were nt natural eeo- 
nomio levels, tho most efficient methods wore employed, and the pri 
trend is the logical result of the total volume of ncivity. The third 
period, 1942743 (including tho first 6 months of the lniter year, 
shown to represent tho peak of heavily inflated economy, during which 
the excessivo war demand for construction and industrial production 

has greatly stimulated price levels, wages, and hours of work 
If it may be nssumed that the post-war return from the wartime 
poak to more normal conditions of peace will reverse the trends of 
tho period of entrance into the war, then the period, 1940-41, may 
be considered to represent conditions most nearly’ approximating 
those that will obtain in the post-war years, In that event, as indi- 
gated by table 28, it may be ostimnted that highway construction 
will furnish approximately, 19,350 man-years ol direct and 43,120 
man-yeurs of indirect employment for cach $100,000,000 expended 
hway maintenance, as shown in 


annually, 
1de approximately 541000 mansyonr 


Under the sume conditions. 
table 29, may be expected to рі 

of direct and 20,550 man-years of indirect employment for ench 
$100,000,000 expended annually. 





es the results actually obtaining 
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пана 
iua, 28, п hours of work and volume af highway employment provided 
а expenditure f $100,000,00 for maintenance under assumed poat- 


conditions. 
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i i rogram of 
jn, the basis of these estimates, the total highway program o| 
a Milion doline, consisting ol 2.28 vilon dallara Tor construction and 
Tao million dollars for ‘maintenance, indiented. proviously ae the 
probable essential postwar program, will afford approximately 
840,000 man-years a direct employment and 1,160,000 man-years ol 
indirect employment. ein 
I ee lolo, tha interrogionnl ayatam conatruetod at. hu room 
mended Та, corresponding to an annual expenditure of 750,000,000, 
would employ each year approximately 145,100 man-years directly 
nnd 323,400 man-yeürs indirectly, or a total of 468,500 man-yeurs 
por year. 
DISTRLBUTION OF BMPLOYMUNT ON TINE INTERREGIONAL BYSTEA 


— 1 
of greatest employment need on the system—As previously 
shown a detai thara ars more or leas extensivo sgotion of the recom 
mended interregional highwny system in every State and in 1,006 of 
the 3,076 » counties of the country. It has been shown also that tho 
system reaches directly 587 of the 1077 cities of 10,000 population or 
moro, and that the cities direetly touched are those in which la 
volume of employment Ë likely to 000 the process of change 

м e activities of war to those of pence, 
fer purposes ot dieet employ menh, therefore, the system is well 
located, and a prompt beginning of its construction can be the menns 
of employing directly substantial numbers of workers in every Stale 
and al the points in each State where there will be the greatest er 
ployment needs. 

Ts 
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Character of direct employment —The character ofthis direct employ- 
ment, if it conforms to the typical highway pattern, will comprise 
various elusses of workers as follows: 








‘Adminitrative, executive, and supervisory personnel AUT 
Skilled. " š ща 
Intermediate 7 E ть Е 
Unskilled. Š З = ais 

"Total direct employment... x 100.0 


Character of indirect employment—Indirect. employment will be 
provided in the production, processing, and distribution of 11 general 
‘lasses of equipment and 9 basic items of material, in addition to sup- 
Plies for the operation and maintenance of equipment and innumer- 
"ble minor items, "The materiale of highway construction are of 
widespread occurrence in nature. ‘They emerge from farms, forests, 
mines, and quarries, ‘Tho major quantities of materials netually 
incorporated in the finished highways are those of most common orig- 
in, Fine and coarse aggregates, sund, grave, stone, sing, and soil 
are common to every State. In addition to the frequent local pro- 
duction of uggregates by highway contractors, there aro nearly 2,500 
rogular commercial producers scattered throughout the country. 

огни cement is produced in 169 mills, principally in 12 seattered 

Ves tt limited extent in olere. Tn addition to the ship- 
ping milis, there are more than 35,000 retail cement outlets in the 

United Suites, and from 1985 to 1989 no State was unaffected by the 
shipments of cement; Approximately 0,600 establishments aro en. 
gaged in the manufacture of concrete products variously incorporated. 
into finished highways, 

Petroleum produets derive principally and initially from the 18 oil- 
producing States in 7 senttered regions. Highway use of petroleum 
and other bituminous products is extremely general, and. consists of. 
fuels and fuel oils, lubricants, ancl other products in addition to tue 
bituminous materials incorporated in the roads as binders. Thus, 
the employment. benefits resulting from the production and distribu- 
tion of peiroleum products for highway use aro far reaching 

Similarly, in the production for highway uso of large elements of 
iron and steel which are involved both in the manufacture of equip- 
mont and in the fabrication of highways, the employment values and 
the stimulus to industry are both general and widespread. Tho use 
of lumber, lumber products, and kiin products such as brick and tila 
Ae other examples of materials, the manufacture and transportation 
of which yield widely distributed benefits, 

The production and distribution of equipment and, machinery is 
likewise a major item in the provision of employment. The ownership 
expense, exclusively for highway construction equipment, is caleu- 
































lated to exceed $140,000,000 annually. Repair and replacement re- 
uirements are about the equal of depreciation ia the long run, and 
the unprecedented use of construction equipment during the war 
emergency is indicative of the need for extensive replacement and 
maintenance when the green light comes on again. In all probability, 
tome items of construction equipment are produced in all but a few of 
the States. 
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CONCLUSIONS AND RECOMMENDATIONS 


All of these facts indicate that the indirect employment that could 
be afforded by construction.of the proposed system would be widely 
distributed throughout the entire country. In large part, moreover, 
this indirect employment would be very quickly generated. 

Tn addition to the benefits to be afforded by the provision of much 
needed modern highway facilities, the Committee concludes that con- 
struction of the recommended interregional system will make possible 
the productive utilization of a substantial part of the manpower 
and Industrial capacity likely to be available in the post-war period 
Tt also desires to give special emphasis to the importance of complete 
readiness for an immediate post-war initiation of construction as а 
condition precedent to the ultimate success of any comprehensive 
publie works plan which looks toward the stabilization of the national 
Income and the preservation of prosperity in the post-war period. 
‘The mngnitade of the problems mvolved in the coordination o£ in 
regional-highway-eystem construction as an integral part of that plan, 
in the advance planning and design of component high-priority pro- 
jects, and in the acquisition of required rights-of-way, serve io em- 
phasize the need for their prompt and thorough consideration. 

The Committee, therefore, strongly recommends the early pro- 
vision of all required legal authorizations and statutory sanctions, 
to permit all necessary administrative preparatory measures to follow 
in swift succession, and to insure a prompt beginning of construction 
fon the system at the end of the war and prosecution of such construe- 
tion at the rato indicated by an annual expenditure of $70,000,000. 
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‘Tamux 2.—Sdected population and economic indices by regions and States 
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APPENDIX III 
‘Moves Limtrep Accras Hicnwar Law 
Recommended by the Public Roads Administration, Federal Works 
Agency. 


AN, ACT To provide for the planning, designation, establishment, use, rogula- 
tion, alteration, improvement, maintenance, and vacation of limited access acili- 
ties; the acquisition of lands required therefor, the restriction of intersections and 
control of approaches; tbe establishment of local service roads; the prohibition 
‘st eertan acta thereon and provision for penaltien thorefor; and for other purposes. 

Зкспок 1. Юксілемтох or rottcy.—The legislature hereby finds, 
determines, and declares that this Act is necessary for the immediate 
preservation of the public peace, health, and safety, and for the pro- 
motion of the general welfare. 

Sec, 2. DxrINITION Or 4 Limirxp access vactiary,—For the pur- 
poses of this Act, a limited access fucility is defined a a highway, or 
street especially designed for through traffic, and over, from, or to which 
owners of occupants of ubutting [ап or other persons have no right, 
or easement or only a limited right or easement of access, light, міг, 
or view by reason of the fact that their property abuts upon such 
limited access facility or for any other reason, Such highways or 
streets may be parkways, from which trucks, busses, and other com- 
mercial vehicles shall be excluded; or they may bo thee ways open to 
use by all customary forms of street and highway traffic, 

Sec. 3. AUTHORITY TO ESTABLISH LIMITED ACCESS FACILITIES. —The- 
highway authorities of the State, counties, cities, towns, and villages, 
acting alone or in cooperation with each other or with any Federal, 
State, or local agoney of any other State having authority to partio- 
‘pate in the construction and maintenance of highways, are hereby 
authorized to plan, designate, establish, regulate, vacate, alter, im- 
Prove, maintain, ahd. provide’ limited aécew facilities for public use 
wherever such authority or authorities are of the opinion that traffic 
onditions, present or future will justify such, special facilite 
Provided, That within cities and villages such authority shall be sub- 
ject to such municipal consent as may be provided by law. Said 

way authorities of the State, counts, cities, villages, and towns; 
in addition to the specific powers granted in this act, shall also have and 
may exercise, relative to limited access facilities, any and all addi“ 
tional authority now or hereafter vested in them relative to high- 
ways or streets within their respective jurisdi Said units may 
regulate, restrict, or prohibit the use of such limited access facilities 
by the various classes of vehicles or trafic in à manner consistent with 
section 2 of this Act. 

‘Seo. 4. Drsics oF untrrep access racrurry— The highway au- 
thorities of the State, county, city, town, and village are authorized 
to so design any limited access facility and to so regulate, restrict, or 
prohibit access ns to best serve the traffic for which Soch facility isin- 
tended; and its determination of such design shall be final. In this 
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connection such highway authorities are authorized to divide and 
separate апу limited access facility into separate roadways by the 
construction of raised curbings, central dividing sections, or other 
Physical separations, or by designating such separate roadways by 
signs, markers, stripes, and the proper lane for such traffic by appro- 
priate signs, markers, stripes, and other devices. No person shall 
have any right of ingress or egress to, from, or across limited access 
facilities to or from abutting lands, except at such designated points 
at which access may be permitted, upon such terms aml conditions 
am may be specified from time to limo. 

ÄCQUISITION OP PROPERTY AND PROPERTY анты. 
(he purposes of this act, the highway author 
city, town, or village may aequire private or public 
erty rights Tor limited access facilities and 
rights of access, air, view, and light, by gift, devise, purchase or con- 
demnation in the same manner as such units are now oF hereafter ma 
bo authorized by law to aequire such property or property rights in 
connection with highways and streots within their respective jurisd: 
tione, AIl property rights acquired undor the provisions of this tet 
shall be in feo simple.’ In connection with the acquisition of property 
x property rights for any limited sevess facility or portion thereof, 
or service road in connection therewith, the State, county, city, town, 
or village highway authority may, in ils discretion, acquire an enti 
lot, block, or tract of land, if by so doing, the interests of the public 
will be best served, even though said entire lot, block, or tract is not 
immediately needed for the right-of-way proper, 

Sue. 6, PREFERENCE OP CONDKMNATION CA8R8.—Court procoed- 
ings necessary to nequire property or property rights for purposes of 
this Act shall take precedence over all other causes not involving the 
publie interest in all courts, to tho end that the provision of limited 
Access facilities may be expedited, 

Sno. 7, NEW AND EXISTING FACILITIES; GRADE CHOASING ELIMINA- 
TioNs.—The highway authority of the Slate, county, city, town, or 
village may designnte nnd establish limited access highways as new 
and ndditional facilities or may designate and establish an existing 
street ov highway as inchuiced within a limited access facility. The 
State or any of ite subdivisions shall have authority to provide for the 
elimination of intersections at grade of limited access facilities with 
existing State and county roads, and city and town or village streets, 
by grade separation or service road, or by closing off such roads and 
sienta at the right-of-way boundary line of such limited access facility ; 
and after the establishment of any limited access fciity,no highway 
or street, which is not part of said facility shall intersect the same 
grade, No city, town, or village street, county or State highway o 
other public way shali he opened into or connected with any such 
limited neces facility without the consent and previous approval of 
the highway authority in the State, county, city, town, or village 
having jurisiiction over such limited access facility, Such consent 
and approval shall be given only if the publie interest shall be served 
thereby. 
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Sev, $. Аотиовту ор посли юмата то сохавит, Тһе highway 
authorities of the State, city, county, town, or village are authorized 
to enter inte agreements with each other, or with the Federal Govern- 
ment, respecting the financing, planning, establishment, improvement, 
maintenance, use, regulation, or vacation of limited access facilities 
or other public ways in their respective jurisdictions, to facilitate the 
Purposes of this Act. 

Sec. 9. Locau service roans.—In connection with the develop- 
ment of any limited access facility the State, county, city, town, or 
village highway authorities are authorized to plan, designate, estab- 
lish, use, regulate, alter, improve, maintain, and vacate local service 
ronds ami streets or to designate as local service roads and streets 
any existing road or street, end to exercise jurisdiction over service 
roads in the same manner as is authorized over limited access facilities 
under the terms of this Aet, if in their opinion, such local service 
ronds and streets are necessary or desirable. Such local service ronds 
‘or streets shall be of appropriate design, and shall be separated from 
the limited access facility proper by means of all devices designated 
as necessary or desirable by the proper authority. 

See. 10. UNLAWFUL Usk OF LIMIPRD ACCESS PACILITINS; PENAI- 
res. —It is unlawful for any person (1) to drive vehicle over, upon, 
or across any curb, central dividing section, or olher separition or 

ividing line on limited access facilities; (2) to make a left turn, a. 
semicircular, or U-turn exeept through an opening provided for that 
purpose in the dividing curb section, separation, or line; (3) to drive 
ang vehicle except in the proper lane provided for that purpose and 
in the proper direction and to the right of the central dividing curb; 
separation section, or line; (4) to drive any vehicle into the limited 
access facility from a local service rond except through an opening 
provided for that. purpose in the dividing curb or dividing section or 
dividing line which separates such service road from the limited ac- 

ty proper. Any person who violates any of the provisions 
nf this section is guilty of а misdemeanor and upon arrest and convie- 
tion therefor shall be punished by а бле of not less than five dollars 
($5.00) nor more than one hundred dollars (8100.00), or by imprison- 
ment in the city or county jail for not Tess than five days nor more 
than ninety days, or by both such fine and imprisonment. 

кс. 11. Ѕвукпанпату —1 апу section, provision, or clause of this 
net shall be declared invalid or inapplicable to any person or cireum- 
stance, such invalidity or inapplieability shall not be construed to 
affect the portions not so held or persons or circumstances not &o 
affected. All laws or portions of laws inconsistent with the policy and 
provision of this act are hereby repealed to the extent of such incon- 
sistency in its application to limited access facilities provided for in 
this Act, 
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SECTIONS PRESCRIBING LAND ACQUISITION PROCEDURE 
Soures: McKinney's Consolidated Laws of New York, Annotated, Book 5, 


Uneonsolidated Laws, (1043), title 23, see. 7905; 1043 Cumulative Annual 
Pocket Part. 


$ 7905. AcquisrriON OF LANDS; TEMPORARY OCCUPATION 


1, "The public service commission shall direct: the department of 
public works or the railroad corporation or corporations to prepare an 
accurate deseription and map of any lands which the commission may 
deem necessary in the elimination of amy erossing or of any land im 
‘and to which in easement right may be deemed necessary, or of any 
rights of abutting property owners th temporary sppropriation of 
which may be deemed by ihe commission to be necessary, specifying 
the particular casement right, On the approval of such description 
and map by such commission, such commission shall deliver such 
description and map to the department of publie works and shall direct. 
such department to nequire such lands and easement rights by 
appropriation ae preseribed by this aet, 

2. Such description and the original tracing of such map shall be 
filed in the oflice of the department of public works, whieh shall cause 
a certified copy of such description anc map to be filed in the office of 
the department of state and notice of such filing to be given to tho 
publie service commission, — Ó 

З. Оп the filing of such description and map in the office of the 
department of state, the people of the state of New York, their officers 
ind agents, muy immediately enter upon and take possession of the 
lands 5o deseribed for the purpose of the elimination of any crossing. 

a, If the public service commission shall determine, prior to the 
service of such description and map on the owner or owners of land 
and easement rights, that changes, alterations or modifications of such 
description und map us filed in the oles of the department of state 
should bo mado, it shall direct. the department of public works or the 
railroad corporation or corporations to prepare an amended descrip- 
tion and map, On the approval of such amended description and map 
by the comision iu shall be delivered to the department of publie 
works and filed in the office of the department of state in the same 
manner ns the original deseription and map was filed and shall there- 
upon in all respects and for all purposes supersede the description 
and map previously filed. 5 

3-b. И the public service commission shall determine prior to the 
service of such deseription and map on the owner or owners of land 
and easement, rights that such description and map should be with- 
drawn, it shall file a certificato of withdrawal in the offices of the de- 
partment of publie works and the department of state. Upon the 

iling of such certificate of withdrawal the description and map to 
which it refers shall be canceled and all rights thereunder shall cease 
and determine. 
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4. The department of public works shall thereupon deliver to the 
attorney-general a copy of such desaription and map, whereupon it 
shall be the duty of the attorney-general to advise and certify to the 
department of public works the names of the owners of the lands so 
deseribed, ии the owners of any + title or interest in and 
io such lands. The department of public works shall thereu| 
cause 2 copy of such gleseription and map, with notice of the filing 
thereof in the office of the department of state, to be served on the 
owner or owners of the lands and easement rights во certified by the 
attomey-general and from the time of such service the appropriation 
by the people of the state of the property described in such notice 
shall be deemed complete and, thereupon such property shall become 
and bo the property of the people of the state: Provided, however, 
that in tho event that the lands or interests therein set forth in such 
description and map shall be owned by a municipal corporation and 
used for the purposes of impounding, storing or transporting water 
for a municipal water DEY or for the sanitary protection thereof, 
such appropriation shall be subject to the express condition that the 
Ee occupation of such lands or interests therein shall not en- 
danger or injure the water-supply structures or other property of 
such municipal corporation or interfere with the use and operation 
thereof for water supply or sanitary Protection purposes. 

5. Such service must be personal, if the person ta be served cn be 
found within the state. If the department of public works shall not 
be able to serve such notice or cause the same to be served upon the 
owner or owners personally within the state, after making an effort 
5o to do which such department shall deem to be reasonable and 
proper, service may be made by filing stich notice, description and 
map in the office of the clerk or register of the county wherein the 

roperty so appropriated is situated, and by causing such notice to 
| Tecopded in the books used for recording deeds in the office of such 
clerk or register. On the filing of such notice with such clerk or 
register, it shall be the duty of such clerk or register to record same 
in the books used for recording deeds in the office of such clerk or 
register and to index the name of the person or persons to whom such 
notice is directed as a grantor in an index book to be kept by such 
clerk oF id the recond of such notice shall be presumptive 
evidence of due service thereof, 

6. If service be personal, the department, of public works shall 
thereupon cause a copy of such notice, together with an affidavit of 
die service thereof on such owner oF owners, to be filed and recorded 
in the sane manner as provided for recording a notice served by filing 
as aforesaid and it shall be the duty of such clerk or register to recon 
and index same as provided in case service is other than personal; and 
the record of such notice and of such proof of personal service shall be 
presumptive evidence of due service thereof. 

7. Claims for the value of the property appropriated and for legal 
damages caused by any such appropriation may be adjusted by the 
department of publie works, with the approval of the railroad corpora- 
tion or corporations and county or counties ony be part of the cost 
of the elimination, even though a claim has been filed with the court 
of claims, if the amount thereof can be agreed upon with the owner or 
owners thereof. Upon making any such adjustment and agreement, 
the department of public shall deliver to the comptroller such 
agreement and a certificate stating the amount due such owner on 
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account of such appropriation of his land or other property and tho 
amount so fixed shall be paid out of the state treasury from mones 

appropriated for such elimination from the proceeds of such state 
bonds but not until there shall have been filed with the comptroller, 
a certificate o[ the attorney-zeneral showing the person or persons 
claiming the amount so agreed upon to be legally entitled thereto, and 
the railroad corporation or corporations and the county or counties 
shall pay to the state their proportionate shares ae prescribed by this 
net of any amount so agreed upon as part of the cost of such elimination, 

S. Any owner may present to the court of claims a claim for the 
value of such property аррораамо ind for legal damages, ns pro- 
vided by law for the filing of claims with the court of claims, "Awards 
and judgments of the court of claims shall bo paid in the same manner 
па awards and judgments of that court for the acquisition of lands 
generally and shall be paid out of the state treasury from moneys 
appropriated for sich elimination from the proceeds of such stale 
bonds, and the railroad corporation or corporations and the county or 
counties sharing in the cost of such elimination, shall pay to the state 
their proportionate shares as fixed by this act of any stich judgment as 
"t part of the cost of such elimination; and if necessary, the comptroller 
shall revise or supplement his determination, as prescribed by this ae 
relntive to times, amounts, and manner of repayments to the state by 
guch, tailroad corporation or corporations and the county or counties 
bonring a part of the cost of the elimination, so as to provide for the 
payment to the state of the partofsuch judgment chargeable hereunder 
to such corporation or corporations and euch county or counties, 

9. ‘Tho expense of stich acquisition, including the cost of makin, 
surveys and preparing descriptions and maps of lands to be acquired, 
serving notices of appropriation, making appraisals and agreements 
and of searches ordered and examinations of title made by the 
attorney general, shall be deemed part of the cost of auch elimination 
and shall be borne in the proportions prescribed by this act. 























17. If any lands, including lands under water, and easement rights, 
which the publie service commission may deem necessary in the elimi 
nation of any crossing are owned by the state, such commission shall 
deliver the approved deseription and map of such lands and easement 
rights to tho department of publie works and shall direct such depart- 
ment to make application to the board of commissioners of the land 
office for the transfer of the control or jurisdiction of such lands and 
casement rights to such department for the purpose of accomplishing 
such elimination. Upon such application being filed, the board of 
commissioners of the land office may transfer control or jurisdiction 
of such lands and easement rights to the department of publie works 
for the purpose of accomplishing such elimination upon such terms and 
conditions ax such board may prescribe, provided, however, that such 
transfer shall not become effective until the said terms and conditions 
ave been accepted and approved by. the officer, board, commission 
or agency which had control or jurisdietion over such lands and ease- 
ment rights, 

Upon such transfer being so accepted and approved, the department 
oi publie works shall eause a certified copy of the description and map 
of such lands and ensement rights to be filed in the office of the depart- 
sent of sate, and shall notify ihe publie service commissioner of suc 

lings 
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18, Notwithstanding any other provision of this chapter and the acts 
supplemental thereto and amendatary thereof or of any other statute 
general or special a municipal corporation may grant a permit to the 
department of public works to occupy, for grade crossing elimination 
р , any of the lands set forth and described on the map pre- 
teribe by section five of this chapter which are owned by such muni- 
‘cipal corporations, respectively. Such permit may be for permanent 
SE temporary occupancy as shall be determined by the department of 

ublie works, and the permit shall state the purposes for which the 
[an is obtained, together with the terms and conditions including 
payment, if any, which is to be made under the permit. The permit 
shall be in lieu of an appropriation of land as provided in this net. 
After approval by the publie service commission such permit shall Ве 
in force and the lands may be utilized by the people of the state of 
New York, their officers and agents, or by any railroud corporation to 
which sucli permit may bo transferred or assigned, for gre crossing 
elimination . Payment, if any, shall be made by the comp- 
roller and paid out of the state талу from moneys appropriated 
for such elimination from the proceeds of such state bonds, after tho 
department of public works has filed a copy of the approved permit 
with the comptroller. The railroad corporation or corporations and 
the county or counties shall pay to the state their proportionate shares 
s prescribed by this act of the amount specified in the permit., 

19. 1f, at or after the expiration of thirty days from the service of 
the copy of such description and map and notice of the filing thereof 
in the office of the department of state, the superintendent shall deem 
it necessary to cause the removal of an owner or occupant from any 
lands or casement rights so acquired, he may cause tho owner or occu- 

t to be removed therefrom and the possession to be delivered to 
im in the same manner snd by the same proceedings and before the 
Same officers as in the case of a tenant holding over after the expira- 
tion of his term without permission of his landlord, except as follows: 
the petition shall be preceded by ten days’ notice to quit, it the form 
and served in the manner prescribed by section fourteen hundred and. 
sixteen of the civil practice act, and the giving of such notice shall be 
stated in the petition, The proceedings shall be brought in the name 
of the superintendent as agent of the state, If any person proceeded 
against shall, on return of the precept, content the petition by an 
answer raising any material issue, the attorney-general shall be notified 
and he thereafter shall represent, the petitioner in he proceedings. 
No execution shall issue for costs, if any, awarded against the state or 
the superintendent, but they shall be part of the costa of the aequisi- 
tion and be paid in like manner, Proceedings may be brought sepur- 
ately against one or more of the owners or occupants of tho lands or 
easement rights, or one proceeding, may be brought against all or 
several of the owners or occupants of any or all the lands or easement 
rights within the territorial jurisdiction of the same justice or judge; 
and in any case precepts or final orders shall effect or bo made for imme- 
diate removal of persons defaulting in appearance or in answering, or 
withdrawing their answers, if any, without awaiting the trial or deci- 
sion of issues raised by contestants, if any. L. 1928, c, 078, бо, 
amended L. 1920, c. 645, 8$ 4, 5; L. 1029, cc. бат, 057; 1981, ©, 711; 
L. 1933, c. 692; [. 1937, e. 585, $8 1, 2; L, 1940, c. 101, eff, March 7, 
1940. 
sss un 



































APPENDIX V 
Basre Sraxpanvs or Roap axp Sraverunan Dustow 


BASIC STANDARDS POR RURAL SROTIONS 
L. Roade, 

Condition af access —AN rural sections of the system shall bo estab- 
lished na limited-aceess highways, and access to the highway shall be 
permitted only at designated points at which facilities for safe en- 
trance and exit shall be provided. “There shall be no crossings of 
gailwnys at grado, and all railways that must orons the interregional 
highway shall bo'carriod over it or under it by menns of adequate 
structures, 

On all rural sections of the system expected to carry an average daily 
тафо оГ 5,000 or more vehicles there shell be no crossings of other 
highways at grado, and all highways that-must eross the interregional 
highway shall bo carried over it or under it by means of adequate 
structures, 

Wherever foasible on all rural sections of the system expected to 
carry an average daily traffic of Jess than 5,000 vehicles, grade inter- 
section with other highways shall be avoided and all highways that 
must cross tho interregional highway shall bo carried over or under 
by means of adequate structures. Tf, in any case, tho grade separa- 
tion of a highway intersection is not immedintely’ feasible, all ne 
sary provision shall be made in tho initial design for futuro conversion 
to ‘tho improved design when financially feasible, This initial p 
vision shall include public acquisition of private property or aequisi- 
tion of control of the uso and improvement, of private property, 
essential to conversion to the improved design, Where separation of 
grades at highway intersections is not feneible, and at all points 

vehicles may be expected to cross, enter, or leave the inter- 
regional highway, the design shall be such ns to insure a high degres 
of safety in crossing, entering or leaving it, without installation of 
traffic control signals, which shall in no ense be employed. 

Location. Th location between control pointe shall be as direct as 
feasible and shall conform to the topography in such manner aa to. 
Avoid the appearance of forced nlinement, Where four or more 
traffic lanes are to be constructed, two distinet one-way roads should 
bo provided rather than a divided highway of fixed cross section, 
wherever advantages of alinement, construction cost, or traffic facility 
may be expected fo result fom such provision 

linemen’ —Alinement of rural sections of the system shall be of as 
high a standard as feasible; and the speed assumed for design purposes 
for a section of rond shall be as high as practicable, consistent with the 
topography amd the expected traio volume, "The desien speeds 
assumed for adjacent sections of the highway shall not differ widely. 

Horizontal eursature.— Horizontal curvature shall be under all con- 
ditions of the lowest practicable degree, and nt no point sharper than 
the degree shown in the column headed "Absolute maximum" in tho 
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i e, onding to the design speed assumed for the 
п ed ia are shown in the column headed “Desirable 


maximum.” 





"Tuus 1,— Mosirsum horizontal euroatures at various design speeds (rural) 
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м ею ipht-distanee requirements where a cut. slope or 
other obetacle obstructs the view across the inside of a curve., кос. 
Tronaton curvature- -All horizontal сое ouves on rural se- 
tions of the system shaxper than 2 dogrees shall be appronched b 
ition curves of a length consistent with the design speed and 
Aint to permit tho attainment ol Iul superelovation within th 
length of the transition, ина 
uperelevati vurnes,—All curves sharper than 1 degrec 
eee ae maximum ИИ EG pe 
v d ico may bo expected to causo ont 
foot, Where aon of the road sürfaeo, Uie maximum "ретеу 
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eae ation ape between longitudinal profiles separated bY 
the widil of one lane shall bonot greater than ip 200, на 
"Sight dione. On all rural sections of the system the design shall 
be auch as to afford from a Holeht of 48 feat above any point on o 
continuously unobstruet h vi 
тов ranteen pasing sipht distances to (he top of an object 4 incha 
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thin these sight distances passenger vehicles as prosen - 

std oan be stopped from the speeds shown, and trucks and com. 

nations can be stopped from speeds ranging from 35 miles per hour 
where the sight distance is 400 feet to about 50 miles per hour wl 
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On rural two-lane sections of th i 

Jo ine sections of the system, whenever it is financi 
feasible to do so, the road shall he so designed in jts pire ae 
о w continnously 
Viris aod view for at least he following distanee between points 


та 





 8.—Minimum ight distances for pasting al varius design aparde (rural) 
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miles per hour slower. Passing at apooda above 86 miles per hour on 
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Earum ing at a speed considerably slower than that of the 
m rural two-lane sections of the s 
"On furl 0 ° yatem expected to ean 
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be separated by a median snp wt Fast Í sol wide 
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width of 12 foots and the Tants for trafo moving in opposite directions 
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which permit crossing or entering at grade nt intersecting. high 
pi private entrances, the median strip at public road crossings th 
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Each lane shall have a width of 12 fect, and the lanes for trallic 
moving in opposite directions shall be separated by a median strip 
at least 4 and preferably 15 feet, wide. The conversion from two to 
four lanes shall be safely graduated and appropriately and con- 
spicuously marked, 

"AII rural sections of the system expected toearry an averuge daily 
teal of less than 2,000 vehicles shall provide a two-lane pavement 
24 feet wide, 

Transitions of median-strip width.—Where narrowing or widening 
of the median strip is necessary, essential pavement alinement, changes 
Shall be accomplished over lengths sufficient. to. avoid hazard in 
hiculur operation at the design speed assumed, and to avoid the 
appearance of distorted or forced alinement, 

Width of shoulders and iutters or ditches, The shoulder width shull 
be considered as the transverse distance from the edge of the ol 
surface or pavement to the inside of the guned rail or, in the absence of 
a guard rail, to the beginning of rounding into the slope of the em- 
bankment or the inside slope of the gutter or ditch. 

‘On rural sections of the system the shoulder width shall be 10 feet, 
an this width shall be provided nt all points, except ав follows 

(a) In mountainous topography, where for reasons of expense а 
10-foot width is not fensible, i 
(6) Whore the two roadways of a divided highway are widely sepa- 
ted or constructed at different elevations and left shoulders are 
required, tho width of such loft shoulders may be less than 10 feet. 

In no caso shall the shoulder width be reduced to less than 4 feet, 

In excavation, gutters or ditches of adequate eaparity shall be con~ 
structed outside of the shoulder width provided, and the slope from 
the edge of the shoulder shall be not steeper than 1 foot measured 
vertically to 4 feet moasurod horizontally 

‘Side Mopea in excavation and embandyment—In general, the sides of 
ali excavations, except in solid rock, shall havo a slope not steeper 
than | foot measured vertically to 2 feet measured horizontally, modi- 
fied ns deemed dositable to moet lnndsenpe roquirementa, The sides 
ff all excavations shall be rounded at the top and bottom to merge 
by curves of natural appearance into the slopes of the adjoining land 
and those of the gutter or diteh, At the ends of sections in excavu- 
tion the side slopes shall be flattened as the depth of excavation 
decreases, 

"The sides of all embankments 10 [eet or less in height shall have a. 
slope not steoper thin 1 foot mensured vertically to 4 feet measured 
horizontally, except where the adjoining Jand lies on a steeper down- 
ward slope or where landscape considerations may justify modification 
of this requirement. 

Al embankments more than 10 feet in height and all embankments 
built on ground having a natural downward slope steeper than 1 foot 
measured vertically to 4 feet measured horizontally, shall have в slope 
not steeper than Ì foot measured vertically to 2 feet measured hori- 
zontally, exeept where the adjoining land lies on a steeper downward 
Slope, im which ease slope protection or a retaining wall shall be 
constructed. 

Gradient—The gradient of rural sections of the system shall be 
adapted to the surrounding topography, the volume of trafic (espe- 
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fof passing trucks and tractor 


under various conditions as given in 


combinations, with maximum limits 


table 4. 


Tasa 4— Maximum gradient limita under various trafie volumes and lopographieal 
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, Width of right-of-way. 


pavements and median sti 
side slopes of the road, con 


recommendations with ful] all 
of the traveled way and ether 
come necessary within a period 


is may b 
none shall exceed 7 percent” 





In addition; public control shi 
outright condemnation or by Mirac 
rights, over n strip of land of sufficient width to je erecti 
pany private structure or sgn within a distance of no Tess hn 
besa dge of the road surface or pavement ns it is likely 
Substantial conformity with these right-of-way il 
quite the obtainment of public contro, Е de upon de 
ж e necessary, over a strip of land not less than 
Wide in the case of tho most lightly traveled sections of the satem t 
e improved initially with two-lane surfaces or pavements, and not 


less than 288 feet in all othe 


T cases. 


than the limits given in tablo 4, but. 





the shoulders, gutters, ar ditches, and th. 
structed in accordance with the foregoing 

lowance for the widening and conversion 
cross-section features estimated to be- 
of 20 years. 


obtained, either by purchase or 
rement of highway development 


a period of 20 years. 
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‘Wherever feasible, it is desirable on rural sections of the system that 
public control be obtained at the outset over a strip of land 300 feet 
Wide without regard to the expected traffic volume on the highway. 

"Where it is necessary at the time of construction or where it will 
probably be necessary at a later date to provide service roads to per- 
mit use of the interregional highway as a limited-access highway, 
sufficient width for the construction of such service roads shall also be 
included in the width of right-of-way to be initially acquired. 

Foundations and bases.—All road foundations and bases on rural 
sections of the system shall be capable of supporting the recommended 
maximum loads of vehicles as such loads are traneitted by surfaces 
or pavements of adequate design, without reduction of load or speed 
at any season of the year. 

Surfaces and pacements —All road surfaces and pavements on rural 
sections of the system shall consist of such material and shall be of 
such thickness as will enable them, when placed on bases and founda 
tions of adequate design, to support the recommonded maximum londs 
of vehicles, without reduction of either load or speed at any season of. 
the year; and shall be capable of retaining under traffic of the expected 





weight, speed, and volume, with a reasonable expenditure of mainte- 
mance efort, a uniformly ‘dustless, mudless, and smooth but skid- 
resistant surface. 


‘Shoulders.—All road shoulders on rural sections of the system shall 
contrast in texture and preferably in color with the adjoining surface 
or pavement. They shall be capable of supporting the recommended. 
maximum loads of vehicles standing on them or passing onto them 
infrequently and in emergency at high speed, and shall be capable of 
retaining under such usage, with n reasonable expenditure of mainte- 
nance effort, à reasonably mudless and even surface, without dangerous 
ference of level at the line of junction with the road surface or pave- 
ment, 

II. Bridges and culverts. ^ 


Defnitions.—All structures of a length between abutments greater 
than 20 feet, measured along the conter line of the rond, shall be defined 


as bridges. 
All brid 











ridges of à length between abutments greater than 100 feot 
shall be classed as long bridges. 
prl bridges of a length of 100 feet or less shall be classed as short 
ri 
‘All structures of a length between abutments of 20 feet or less, 
measured along the center line of the road, shall be defined as culverts. 
Alinement of bridges.—All bridges, wherever feasible, shall be so 
located as to fit the over-all alinement and gradient of the highway 
and shall be subordinated thereto. Where structural or architectural 
requirements make it desirable to adjust the alinement and gradient. 
of the highway, the changes shall be such that the highway will meet 
all the basic standards for rural sections of the system, recommended 
herein under "I. Roads." 
Width of bridges —The width between vehicular curbs on all bridges 
built on tangents of rural sections of the system shall be at least 6 feet. 
ter than the width of the surface or pavement of the approach 
jighway, and the Interal distances between the edges of the pavement 
of the approach highway and the faces of the vehicular curbs shall be 
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On all bridges the Intera] distance from the face of the curb to the 
Ince of the bridge rail or any structural member shall be at least 18 
inches and as much more as is necessary for walk space, which shall 
be provided on all long bridges. 

d раки. на res Se ma Slr hia s the порад 

approach highway to the face of the bridge rail, any structural 
member, or the eurb shall be not less than. tao width of Soci on 
the approach highway, 

On sections of the system improved with divided highways, one 
bridge to accommodate both roadways and the median strip or two 
separate bridges, each to accommodate one roadway, may Бе used. 
On short bridges the two roadways shall be accommodated without 
deviation from their normal alinement, and on long bridges the two 
roadways shall be so accommodated if feasible, 

Whero, on long bridges, the median strip is reduced in width, the 
change in alinement shall be necomplished in such manner and over 
such lengths as will avoid hazard in vehicular operation at the design 
speed and the appearance of distorted or forced alinement, Where 
the median strip is reduced in width over structures the two roadway 
shall be separated by a raised, but mountable, dividing strip not lees 
than 4 feet wide, 

fAuaitiary lanes on bridges. Where. nuxiliary lanes or designs for 
other purposes provide a pavement over bridges that extends more 
than 3 feet outside the normal edge of through-traffic lanes, the 
Vehicular curb shall be continuous with the curb on the approach 
highway; or in the absence of an approach curb, the vehicular curb 
shall be located at least 2 feet outside a line extending from the edge 
of the widened pavement on the approach, 

Bridges on curves. On all bridges on curves the clearances shall be 
at Tenst as great us those required for all other bridges, and the lateral 
clearance to the face of the bridge rail or any structural member 
shall be ns much more as shall be necessary to maintain the minimum 
sight distance used in the design of the section of highway on which 
the bridge is located, 

Clear height of bridges —'Phe clear height of all bridges over the 
entire width between outer curbs shall be not less than 14 feet- 

Openings under bridger—ANl bridges over railways shall provide а 
cleat height and length between abutments to be determined by 

th the railway companies concerned. 
es over public ronds or highways shall provide a clear 
normal distance between abutments not less than the sum of the 
Widths of the surfaces or pavements, median strip and shoulders or 
sidewalks of the underpassing road or highway, such distance to be 
clear of all obstruction except that a central pier may be founded 
within the median strip of a divided underpassing highway if the 
sides of such pier, parallel to the direction of the underpassing highway 
are not less than 4 feet from the inner edges of the adjacent pavements. 
All bridges over roads or highways shall provide a clear height above 
the surface or surfaces of the under rond or highway of not 
less tha 14 feet, and of not less than 12 feet above the outer edges 
of the shoulders of such highway. 

Pavements on bridges.—All portions of bridge pavements, between. 
lines joining the edges of the pavements of the approach highways al 
the bridge, shall be of a color identical with that of the Pavement on 
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сі жа e volor ef portions of bridge pavements 
т ер 94 р) mic the color of the shoulders of 
the approach highways. 5 ем 
‘Structural design. o] bridges.— All bridges constructed on rural sec 
tions of the int a highway system shall be of steel or знака 
concrete, and shall be designed for the standard H20-816 desi load. 
ings specified by the American Association of State Highway Officials, 
as defined in appendix VI. All short bridges shall be of deck construc- 
tion, and long bridges shall preferably be of that type of портом 
‘Width of culverts.—The over-all clear width of all culverts shall be 
jual to the sum of the widths of the surfaces or pavements, median 
A. and shoulders of the section of the interregional highway it 
which installed. 
tac ded hisuwaye the two roadways shall be separated, over eul- 
verts, by a median strip of the width provided on the highway ap- 
proaching the culvert, In the case of culverts supercharged with au 
earth ‘embankment, shoulders and slopes shall be carried over the a 
vert, identical in design with the shoulders and slopes of the approach 
highwa 3 
cases the entire clear width shall be paved; and, between 
agi ув ант 
the culvert, the character of such paved areas shall be identical wit 
that of the pavement on the approach highvay, All portions of фе 
vement over culverts outside of such lines shall approximate the 
color of the shoulders. ; 5 
iral design of culeerts,—All culverts on rural sections of the 
мо сет ite constructed of steel, reinforced concrete, 
er tone masonry, or pipes composed of material of a probable dura, 
ili than 50 years, and all culverts, 
VI copepod, sual be designed to carry with complete safety 
H20-S16 design loadings ‘and the weight of. 
аа as such loads and weight are ranamitted 
to the supporting structure. 


. Underpasses, 3 
RE Od ef vulerputus All unerpones on raal sections ofthe 
system shall provide a width for puse of the interregional highway 
equal to the sum of the widths of the surfaces or pavement, median 
strip, and shoulders of the interregional highway. ing the 
underpass, such width to be clear of all osbtruction except, that, a 
central pier of the underpass structure may be founded within the 
median strip of a divided highway, but. the sides of such pier, parallel 
to the direction of the interregional highway, shall be not less than 
18 inches from the faces of nonmountable curbs which shall be not 
less than 2 feet from the edges of the pavements of the interregional 
highway. de 

yvision is to he made for walks, the space may be provi 
lo du dar oi provided for the highway or may be provided 
у adjacent thereto. š С 
о limes at underpasses Where auxillary lanes or designs 
for other purposes provide a pavement at undercrossings thai, nde 
beyond the нага ‘of through traffic lanes, the face of sbutmen 
walls or other support shall be at least 4 feet outside the edye of the 
widened pavement. 
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Widening of underpasses at curses —Unilerpasses on curves shall be 
widened on the inside as necessary to maintain, free from obstruction 
by any abutment walls or other supports, at least the minimum sight 
distance used in the design of the section of the interregional highway. 
‘on which the underpasses are located. 
‘3 — The length of underpasses shall be such as 

у lg width for the secommodation of the erossing 
tailway or public highway. The bridge width to be provided for 
railways shall be determined by agreement with the railway com. 
panies concerned, The bridge width to he provided for public high- 
Ways shall be determined in the same manner as previously prescribed 
of like length on rural sections of the interregional system, 
Clear height of underpasses —All underpasses on rural sections of the 
system shall provide a clear height above the entire paved width of 
the interregional highway of not less than 14 feet, and not less than 
124 feet above the outer edges of the shoulders of the highway. 

Structural devign.—All structures designed to carry railways over 
rural sections of the interregional system shall have a load-supporti 
capacity to he agreed upon with the railway companies сопот. 
All structures designed to carry crossing highways sball be designed 
in agreement with the authorities in change of such highways, but in 
no caso for less than the standard H15 design londing specified by: the 
American Association of State Highway Officials and described in 
appendis VI, 
ТУ, Access facilities, 

Rural sections of the system shall be designed, wherever feasible, 
for provision of access to the interregional highway only at the more 
important intersecting roads, 

eet interchanges.— Where, at points of access on rural sections. 

of tho system, ‘a largo volume of interchanging traffie is expected, the 
anes for traffic in each direction on the interregional highway shall 






































be treated as separate one-way roads, and each shall be connected, 
for both loft- and right-turning movements, with the appropriate 


lanes of the intersecting highway by means of direct, connecting 
roadways, separated in grade at all points of crossing’ with other 
roadways. 

Rightturning access at gra 








separated. intersections, — Where, on 
rural sections of the system designed with four or more through-trafhe 
Innes, access is to be provided from grade-separated intersecting 
ronds, and the provision of direct connections for left- and right- 
tuming movements is not feasible, ramps or connections between the 
intersecting highways shall be constructed in such manner as to permit 
exit from and entrance to the interregional highway by right-turning 
movements only. Wherever feasible, such ramps. or connections 
shall be provided in the four quadrants of the intersection, each to 
accommodate trafic turning from or to the interregional highway to 
or from the lanes for traffic in one direction on the intersecting high- 
wave df uch provision is not feasible, ramps or connections for 
right-Lurning movements only shall be provided in at least two of 
the four quadrants of the intersection, one on each side of the inter- 
Tegional highway, and, wherever site topography will permit, in the 
nearer quadrant for traffic approaching the intersection on the inter- 
regional highway, 
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‘Where, on rural sections of the system expected to carry an average 
daily traffic of 2,000 but less than 3,000 vehicles, grades aire separated 
and access facilities are to be provided, the interregional highway shall 
be widened to provide two lanes for Cafe moving in each direction, 
the lanes fr trafic moving in opposite directions shall be separ 
by a median strip at least 4 and preferably 15 fect wide, and ramps 
‘or connections between the intersecting roads shall be provided in 
the same manner as at grade-separated intersections with nccoss 
facilities, on sections of the system designed with 4 or more traffic 
lanes. 

Where, on rural sections of the system expected to carry an average 
daily traffic of less than 2,000 vehicles, grades are separated and 
‘access facilities are to be provided, the ramps or connections between 
the intersecting roads shall be constructed in such manner as to 
permit exit from or entrance to the interregional highway by right- 

urning movements only. 

Пон сі roesings af prada-—Where, on rues sections of the eyatein 
designed with four or more -traffi Innes, access is to be 
provided from an intersecting highway and t deemed finan- 
cially feasible immediately to separate the grades of the intersection, 
separate channels shall be provided for all right-turning movements, 
the median strip of the interregional highway shall be not less than 
40 feet wide at the intersection, and adequate space shall be provided 
for all crossing and left-turning vehicles to stop clear of the through- 
traffic lanes and proceed across the interregional highway or merge 
with and emerge from tho through traffic on the interregional highway 
in safety. (See plate VIL.) 

VeL ot AL] tet dons o Ob пох expected to curry an average 
daily traffic of 2,000 but less than 3,000 vehicles, access is to be pro- 
vided from an intersecting highway and it is nol, deemed financially 
feasible immediately to separate, les of the intersection, the 
interregional highway shall be widened to provide two lanes for traffic 
moving in each direction, the lanes for traffic moving, in, opposite 
directions shall be separated by a median strip at least 15 feet: wide, 
and the intersection shall be designed in tbe seme manner ns at grads 
crossings on sections of the system designed with four or moro traffic 
Janes. 

rural sections of the system expected to carry an average 
ily trate of lm than 2000 vel, aecta i o be provided from 
i ‘ay, and it is not deemed financially feasible to 
separate the grades of the intersection, the intersection shall be 
designed to provide adequate space for right-turning vehicles safely 
to with and emerge from the thro ie on the inter- 
donal highway. Such space shall also be sufficient to permit 
‘ehicles turning left from the interregional highway to halt if neces- 
sary at the center of the intersection before completing the turning 
maneuver and to permit through traffic to pass such halted vehicles 
in safety. M 
nement of ramps or connections—Ramps at grade-separated 
aieo ti fund nies pt a Mme eet Gl 
eferably be designed as one-way roads separated for the whole 
Кока ol ramp. Where two-way rampe are used, entrances. and 
exits at the interregional highway and, if deemed feasible, at the 
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intersecting highway also shall be designed as one-way roads separated 

by suitable channelizing islands, Entranees amd exis shall be located 
at sufficient distanees from the grade-separating structure to provide 
sight distances adequate for safety under the conditions of vehicular 
speed to bo anticipated. 

All ramps and connections shall be designed to enable vehicles to 
eave and enter the throughtraffic lanes of each highway at 0.7 of its 
design speed, except where “stop” control is necessary, On nll four- 
lane sections of the syatern, on all two-lane sections expected to camry 
an average daily traffic of more than 2,000 vehicles, and wherever 
feasible on all other two-lane sections, the curvature of ramps and 
connections shall preferably not exceed 45 degrees (radius approxi- 
mately 125 feet), and under no conditions shall exceed 70 degrees 
(radius approximately 80 feet). All curves shall be eased by transition 
or compounding, 

Width of pavements and, shoulders and wide stopes—All ramps and 
connections shall have a width of at lenst 16 foot if designed for one- 
Inne operation, and at least 26 feet if designed for two-lane operation, 
Widths greater than these minima shall be provided on sections ol 
ramps and connections of sharp curvature, 

A shoulder nt least 6 feet and proferably 8 feet wide shall be provided 
long the right side of all ramp pavements (right in tho direction of 
traffic movement). 

Side slopes on ramps shall b. 
vertically to 2 feet measured Їм 
top and botiom to me 
ad 














not steeper than 1 foot measured 
izontally, and shall bo ronnded at the 
з by curves of natural appearance with the 
[jacent land slopes or shoulders, 
Added space for turning maneuners.—All rural sections of (he system. 
shall be so designed, at the approach to entrances and exits on the 
interregional highway, as to provide space outside the through-traffic 
lanes of tho interregional highway for emerging vehicles to decorate 
and entering vehicles to necelerate, and, in general, to maneuver as 
required so that they may safely emergo from or morgs with the through 
traffic stream, The added space may take tho form of a taper, a pave- 
ment gradually increasing in width, or a taper combined with a lane 
of full added width, Tapors shall be smoothly alined and of a length 
consistent with probable speed of travel. Where a full width of added 
lane is E it shall be at lenst 10 feet wide. If deemed necessary 
nd feasible, similar provision shall be made om the intersecting 
highway. 

here an exit to an inner loop is provided on one side of a grade- 
separating structure and an entrance from an inner loop is provided 
on the opposite side of tho structure, an added lane shall be carried 
over the bridge or through the underpass to connect both inner loops 
and serve as added space for the maneuvers of entering and leaving 
the interregional highws 

At exits from a throngh-traffio lane, added width of pavement and 
a taper shall be provided beyond the nose at the fork to enable vehicles 
which start to turn off to return safely and conveniently to the through- 
traffic lane if desired. A curb of high visibility should be used around 
the nose at the fork and along theso widened pavements, 

All pavement surfaces of ramps and connections and all added 
pavement width provided for maneuvering shall contrast in color 
and preferably in texture with the pavement of the through-traffic 

is. 
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Gradiente on ramps.—The gradient on ramps shall not exceed 6 
percent on upgrades and 8 percent on downgrades, 

‘Sight disianeo at ramps and connections—On all ramps and connec- 
tions the eombination of grade, vorticul curves, alinement, and clear- 
ances of Interal and corner obstructions to vision shall be such as to 
provide sight distance along such ramps and connections and from 
their terminal junctions along the interregional highway and inter- 
secting road consistent with the probable speeds of vehicle poesia, 

AL all grade intersections on rural sections of the interregional 
system, vehicles approaching on the intersecting highways shall be 
required, before crossing the interregional highway, to come to a 
complete stop at a point off the through-traffic lanes of the, inter- 
regional highway. From such point of stopping, the sight distanc 
ineach direction along the interregional highway and {rom the rear 
along the intersecting highway, shall be not fess than the safe stopping 
distance corresponding to the probable speed o tuf өв ок bigh- 

vay, as hereinbefore recommend e Š 
Scena for hussea.-. Bus stops shall be prohibited on all rural sectione 
of the interregional system, Access connections for bus stops off 
the interregional highway shall be designed to the same standards ns 

connections. 
Den Jor roadade businesses —Rondside businesses, such в park- 
ing areas, gasoline filling stations, restaurante, ote., shall be pro: 

Mbited from Ironting directly on rural sections of the interregional 
system, Access connections for such businesses olf the intorrogional 
Mighway shall be designed to the same standards as other access 
conicelions, 


Y. Tunnels. й os 
on rural sections of the intorregional highway system shal 
О feasible, the same number and width of 
traffic lanee that are provided on the highway approaching the tunnel, 
‘Tunnels on two-lane highways shall provide space for 8 2-foot Hush 
median strip between the two lanes, and shall have an over-all width 
not less than 10 feet greater than the pavement or surfaco widti 
of the highway approaching the tunnel, lo provide for the 2-foot 
center separation and not loss than 4-foot side clearances beyond the 
he pavement, 
т О of divided! highways shall be constructed to accommodate 
the same number of lanes as the approaches, in either a single or twin 
bore. In the former case the lanes for traffic in opposite, directions 
shall be separated by n raised but mountable median strip not lese 
than 4 feet wido; and the over-all width of the tunnel shall provide 
spaco for this strip and two lateral clearances of not Jess than 4 foet, 
ib addition to the aggregate width of traffic Ianes of the same number 
amd width as on the highway approaching the tunnel. In the case of 
td ares, the over-all width of ech bore shall be not less thon 8 feet 
reatar than tho total width of the Ines to be accommodated as pro- 
ided on the highway approaching the tunnel, 
ae an Heeh rotated in tonnes shall be not lees than 14 fet 
the entire paved width. 4 
* Standards of gradient and curvature for tunnels shall be identical 
with those previously recommended for divided highways, 
"Wherever their length requires, all tunnels shall be artificially ven- 
tilated and lighted in such manner as to provide amply safe conditions 
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of air and light. For an appropriate distance inward from the portal 
the intensity of artificial light provided during the day shall be suffi- 
cient to afford such а transition between outer daylight and the nor- 
mal tunnel lighting as will permit safo entrance into the tunnel with- 
out reduction of the specd of vehicles. 

VI. Pedestrian facilities. 

On rural sections of the system pedestrian use of road surfaces and 
Pavements and shoulders shall be prohibited. Adequate pedestrian 
Paths shall be provided whenever the need justifies, 

Wherover other public highways are carried over or under a rural 
section of tho interregional system, provision shall be made for safe 
pedestrian crossing of the interregional highway, if necessary, by 
means of adequate walks outside tho vehicular curbs of underpassing 
highways or overpassing bridges. At other points where need is 
found to exist, special pedestrian underpasses or overpasses with con- 
necting walkways shall be provided. 

VII. Landscaping. ` 

On all rural sections of tho system the design, wherever feasibl 
shall conserve desirablo and irreplaceable landscape features, avoi 
needless damage to desirable trees and other growth and to lake and 
stroam shores, and preserve natural sites for the development of 
overlooks, picnic areas, and other desirable wayside attractions. Un- 
necessary construction scars shall be avoided. Borrow pits shall not 
be permitted within sight of the road unless they are adjusted and re- 
covered to avoid unsightliness. АШ ground surfaces disturbed by 
construction shall be appropriately recovered with suitable vegetative 
growth, and additional landscaping shall be done where deemed 


повагу, 

‘Tho, design, combined with ro-covering of disturbed suefacos and 
other landscaping, shall be planned to protect the highway against 
erosion by wind nnd water, to reduce maintenance to à minimum, and 
to enhance the natural appearance of the road and the wayside. 
VILI. Signs and pavement markings. 

‘The design of rural sections of the in terregional system shall be such 
a8 to reduce to a practicable minimum the ur of canti 

jns and pavement markings. "he installation of (fic 1 
signals shall be prohibited. 

‘he form, dimensions, color, and style and size of all lettering of all 
signs, the legend of all ‘cautionary signs, and the form, dimensions, 
character, and significance of all payement markings shall be uniform 
throughout all rural sections of the interregional system in all States.' 

Route markers.—It is recommended that all inté ional highways 
be incorporated in the United States system of numi highway 
and that all rural sections of the system be marked with standi 
U S route markers appropriately illuminated or reflectorized for night 

two or more U S numi Toutes incorporate the 

tion of any interregional highway, standard US route 
i asa hat he el of no ena paren ma мів рн 
Sect fea eared act а раду ня 
dock ici 
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lesignati ite shall be erected on the section so 
perstat" bur So soute а Dian siandand Ú S route 
‘markers shall appear on any interregional highway, except at points 
of exit. 1 

Destination. signs.—On. rural sections of the system, all points ої 
entrance or exit that are located at grade-separated intersections with 
other highways shall be designated as “interchanges,” and each shall 
be identified by the name of a single nearby important city or aren 
within acy or by the umber of ths ntrsoting S i Amin 
t ch to an interchange provi asi 
Suitable distance in advance of the interchange, bearing the legend 
“ (Name) interchange ahead.” 7 

pr EM interchange, a sign sill Bo pro- 
vided bearing the name of a single nearby important city or locality 
served by the intersecting highway with which the particular ramp 
gonneets, ог the number of the intersecting highway and direction 
if no geographical name is appropriate, or both if necessary. Im- 
Een ОЯ on the interregional highway, n 
confirmatory U 8 route marker shall be placed, and also a sign show- 
ing the distance to the next important city or interchange. "The 
size, legibility, and location of all such signs shall be appropriate for 
the ‘conditions of placement and probable speed of traffic on the in- 


И Fite 

Lov ee Ee peres 
iona] directio ces о b 

shall indicated by signs cated af ts funciona of the mp НА 


way. Р 
that are lighted at night, all such signs located on. 
interregional highway shall be illuminated. | At other interchanges 
a E Tal be бала where fea, oF ifnot uminated, shall 
aa pr^ crosings.—At important. grade intersections with 
other highways, a similar system of signing shall be used on the in- 
ional highway, modified a necessary to indicate also important 
nearby cities or localities, or highway number and direction, or both, 
in the direction of permitted left turns as well as right turns, Warn- 
ing signs preparatory to such tums shall bear the legend ^U S (or 
State) (route number) ahead” “On all highways intersecting intr: 
regional highways, appropriate signs and marking shall be inst 
spore erase oestrone нд 
regional highway, and to insure the maximum degree of safety to 
ар ing ie and to traffic on the system, E 
‘Where trafic is required to come to a Tull stop before entering or 
crossing an interregional highway, a stop line shall be marked on tho 
pavement of the intersecting highway and a standard stop sign bear- 
“Express highway” si erected, 
ANE E а 
appropriate advance location on the intersecting highway a warning 
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sign bearing the legend “Express highway ahead. Š 

finos shell be refisetn |, and all stop and wai signs 
ла Ко Вл where feast Gnd, Wf not laminata shall be 
reflectorized. 
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,M intersections of insufficient importance to require destination 
signs, a distinctive sign shall be erected at a suitable distance in ad- 
vance to indicate merely the appronch to a minor intersection. 

Speed control signs.—Wherever the design of the interregional 
system provides for maximum safe speed less than 70 miles per hour, 
the following signs shall be provided: 

At the beginning of « seotion on hice maximum safe s 
under normal conditions is between 60 and 70 miles per hour, there 
shall be erected a sign bearing the legend, “ Maximum speed 60,” and 
signs of this character shall be repeated at approximately l-mile 
intervals throughout the section, At such point as a 70-mile speed 
again becomes safe, sign shall he erectad bearing the legend, "End 

mile speed 

At the beginning of a section on which the maximum safe speed 
under normal conditions is between 50 and 60 miles per hour there 
shall be erected а sign bearing the legend, “Maximum speed 80,” 
followed by similar signs at approximately 1-mile intervals throughout 
the section. At the end of stich section one of two signs shall be used, 
(1) if 70-mile speed is again safe, a sign bearing the legend " End 50-mile 
Speed," or (2) if the section terminates m a section on which the 
maximum safe speed is between 60 and 70 miles per hou bear- 
ing the legend, "Maximum speed 60," followed by similar signs 
throughout that section, 

Where the traffic conditions anticipated at interchanges on rural 
seotions of he system require reduction in speed below 50 miles per 
hour, the safe speed shall be indicated by a sign erected at the begin- 
ning of each such reduced-speed seetion, bearing the legend "Slow 
to ——,” with following signs located at appropriate intervals thro 
out. tho section, bearing tho legend "Speed — —" — The end of such x 
reduced-speed section shall be marked as above, accordiog to the 
sale speed permitted by the following section, of the highway. 

here State or local traffic regulations, rather than alinement of 
the highway or traffic conditions, govern the maximum speed, such 
‘maximum speed limits shall be indicated at appropriate intervals by 
signs bearing the legend “Speed limit — —” 

AII speed control signs shall be reflectorized for night visibility, ex- 
cept, at points whero artificial illumination is preferable and feasible, 

Signs to control or prohibit passing. —At tho beginning of any rural 
two-lane section of the system on which the sight distance is insuffi- 
cient for safo passing but more than 1,000 foot, there shall be erected 
à sign bearing the legend, “Passing unsafe,” and similar signs shall 
be erected at approximately one-half mile intervals throughout the 
Jength of the section. 

t the beginning of any rural two-lane section of the system on which 
the sight distance is less tham 1,000 feet, there shall be erected a sign. 
bearing the legend, “No passing.” At the end of such section there 
shall bo erected a Sign bearing the legend, “End no passing zor 

Sections on which passing is unsafe or prohibited shall be in 
independently for each direction. 

‘cement markings.—All preeinent markings shall be reflectorized; 

A. Lane lines: On rural two-lane sections of the system there shall 
he a continuous 4-inch, white center line. On all four- and six-lane 
ilivided sections the lanes shall be defined hy 4-inch, white dashed 
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Arrows, route numbers, or other pavement markings may be used 
when required, particularly on four- and six-lane sections, to supple- 
ment directional or other signs, but no warning or direction shall be 
conveyed by pavement marking alone. є 

B. No-passing zones: On rural two-lane sections of the system a 
4-inch barrier line, proferably yellow, shall be marked on the pavement 

Пе and adjacent to the center line wherever the sight distance is 
less than 1,000 feet, Such barrier lines shall be marked independently 
for each direction of traffic and shall be placed on the right of the center 
Jine in the direction of traffic affected. Barrier lines shall be used in 
conjunction with “No passing” signs above recommended. 

C. Special treatment at interchanges: Where, on multilane sections, 
it is desirable to confine traffic to particular lanes, as at interchanges, 
‘continuous white lines shall be used in lieu of dashed lane lines. 

Location and information signs.—Vhe use of location and information 
‘Sens shall be confined ta points of general importance or kignificance, 
‘Such signs shall be of such size and shall be so located us not to detract 
from, or confuse the significance of other signs as herein recommended, 

Discouragement of other signs and markings.—On rural sections of 
the interregional system that are designed in accordance with the 
standards herein proposed, it is recommended that the erestion of 
signs and the marking of pavements, except aa above proposed, be 
strongly discouraged. 

IX. Lighting. 

A all points on rural sections of the system where traffic speeds are 
mequired to bo reduced because of merging trafic or where an unusual 
degree of caution is required. because of traffic or other conditions, 
tho interregional highway and, ns necessary, its connections, shall be 
lighted by fixed-souree illumination to provide a maximum degree of 
safety and convenience of movement at night. In all such cases appro- 
priate transitional illumination between the lighted and unlighted 
sections shall be provided. š 

Tt may also be desirable to illuminate throughout their length rural 
sections of the system expected to carry large volumes of traffic, par- 
ticularly if the traffic includes a large percentage of commercial 
vehicles, 

X. Provision for public utilities, š 

‘The erection of electric light, power, and telephone poles within the 
right-of-way of rural sections of the system, except those necessary for 
service of the highway or its appurtenant facilities, shall be dis- 




















‘The construction of underground electric conduite and the laying of 
water-supply and sowerage pipes and pipes for other public-utility 
purposes, within the right-of-way of rural sections of the system, 
except those ne for the service of the highway or ita appurte- 
nant facilities, shall likewise be disco here it is necessary 
to use the right-of-way of the system for electric facilities, under- 

und construction shall be preferred to the erection of pole lines, 

er underground electric, water, sewerage, or other faciliti 

are constructed within the right-of-way, they shall in no case be con- 
structed, except for crossing the highway, beneath any portion of the 
ight-of-way to be used immediately or eventually for the construction 

'a pavement. 

р 











XI. Fences. 

Wherever necessary for protection st unauthorized entry by 
vehicles or pedestrians or for tho exeluson of animals, fences of ade- 
guate design shall be erected on rural sections of the system, at one or 
both sides of the highway, on suitable lines, within or at the limits of 
the right-of-way, 


BASIO STANDARDS FOR URHAN SECTIONS 
1. Roads, 





Condition of access, —A urban sections of the system shall be estab- 

lished as limited-access highways, and access to the highway shall be 

permitted only at designated points at which facilities for safe entrance, 

And et shal be provided. On all such sections of the system there 

shall be no crossings of railways ог other streets and highways nt 
rado, All separations of grade at intersections shall be accomplished 
зу means of adequate structures. 

Location The location between control points shall be as direct as 
Tensible, shall affect adjacont. property as favorably ns possible, and 
shall conform to tho topography and property improvements in such 
manner as to avoid the appearance ої alinement, Consider- 
Aion should he given to providing two 
than a divided Highway of fixed ero section, Hi 
Elevation and depression of int vighways.—Wherevor, on 
urban sections of Une system, to avoid frequent intetesetion with dine 
recta or highways, itis necessary to elevate or depress sections of the 
interrogional highway of substantinl continuous length, depression of. 
tho highway, if financially fensible, generally shall be preferred to 

lovation, 

Elevation of the interregional highway shall be employed 
of avoiding froquent tersection With other streets and highways 
mainly under conditions which make it difficult or excessively expen 
sive to obtain sufficient right-of-way for adequate depression of the 
highway, Elevation of the highway, when employed, generally shall. 
bo accomplished by means of a stricture of adequate and plosina 

les 
















_ Where, to avoid frequent grado intersections with other streets and 
highways the interregional highway ix lepressed, the sides of the 
excavation shall preferably have an upward slope hot steeper than 1 
foot measured vertically to 4 feet measured horizontally. In no ease 
shall the sides of the excavation have a slope steeper than 1 foot 
measured vertically to 2 feet measured horizontally. Al excavation 
slopes shall bo rounded at the top and bottom to merge with adjacent 
ground slopes by curves of natural appearance. Where lateral 
Space for a slope of 1 foot measured vertically to 2 feet measured 
horizontally, is not available, retaining walls shall be constructed, and 
the face of stich walls shall preferably be nt least 10 feet and in no case. 
Tess than 8 foot from the edge of the outer lane of the through pavement. 
of the interregional highway, and at least 4 feet from any additional 
Janes or ramps, 

‘Service streets and barrier strips—Wherever necessary for the servi 
of property, local service streets or ways shal be « provided nt each side 
of urban sections of the interregional system. То facilitate exit from 
qnd entrance to the interregional highway such streets generally shall 
be designed as one-way streets, and shall be not less than 24 feet wido. 
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i ‘or ways shall be sa from the slopes or border 
E UE ERE MEER I M M ub сое 
and the distance from the face of such curb to the edge of the pavement 
of the interregional highway shall preferably be not less than 15 feet 
and in no case less than 10 feet. , ied 

Alinement.—Alinement of urban sections of the system shall be of as 
high a standard as feasible; and the speed assumed for design pur 
{for a section of road shall be as high as practicable, consistent with the 
topography, proximity of urban improvements, and expected traffic 
volume. Under urban conditions, the assumption of a design speed 
higher than 50 miles per hour will usually be impracticable. The 
design speeds assumed for adjacent sections of the highway shall not 
diller widely. И 

‘zontal cursafure.— Horizontal curvature on urban sections of 
тте еа еи ‘of the lowest practicable 
degree, and at no point sharper than hereinbefore recommended for 
mural sections of the same assumed design speed. 

Transition euroature—AUl horizontal circular curves on urban sec- 
tions of the system sharper than 2° shall be approached by transi- 
tion curves of a length consistent with Pa asp pad amd suffi 
fient to permit the attainment of full superelevation within tho 


of the transition. 
“Siperclecaton of euree.—On urban sections of the aysiarh all curves 
у рт HT. hereinbefore recommended 
Tor rural sections, except that maximum superdlevation shall be 0.10 
foot per foot. z : 
ight distance. —Sight distanco on urban sections of tho system shall 
RUM TA nm hereinbefore recommended for rural sections 
of the same design speed. : 
i l> Vertical curvature on urban sections of the 
аа 
‘Number and width of trafic lanes and median strips. All urbun aec- 
tions of the system expected to carry an average daily traffic of 20,000. 
or more vehicles shall be designed fo provide, when it becomes neces: 
sary to do so, three lanes for traffic moving in each direction, eae 
laris to have a width of 12 feet; and the lanes for traffic moving in 
opposite directions shall bo separated by a raised median strip at 
ant 4 feet wide. : 
ons of the system expected to. an average daily 
tlie o iss than 20,000 Vehicle sb be designer vo provide at leash 
2 lanes for traffic moving in each direction, each lane to have a 
idth ot 12 fet and the ae for tate moving n opposite directions 
Mull be separated by a raised median sip at [east 4 Toot wide. 
Transitions of median strip vid. ту narrowing or widening o 
? і , essential pavement alinen re 
p na legis nidi o ari hazard in 
vehicular operation at the design spoed assumed, and to avoid the 
Appearance of distorted or forced alinement. 

, curbs, and emergency landing areas.— Shoulders 10 feet 
wide and contrasting in texture and preferably in color with the 
‘joining pavement all be constructed on urban sctions of the 
system, or in lieu thereof there eball be constructed, throughout the 
Jength o such sections and adjoining the outer lanes thereof, mount" 
able curbs, outside and flush with the top of which, there shall be 
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provided, if financially feasible, an area not less than 10 feet wide, 
which shall be reserved for the temporary accommodation of disabled 
or other stationary vehicles. 

Drainage—For the removal of drainage from the pavements, 
median strips, shoulders, or st ‘areas, and adjacent slopes of 
urban sections of the system, an underground drainage system shall 
be constructed, entrance to which shall be provided at suitable 
intervals and in appropriate places by means of drop inlets of adequate 
design and capacity, in such manner as to avoid all possible hazard 
to traffic and reduction of the traffic capacity of the pavements. 

Gradient.—The gradient of urban sections of the system shall 
preferably be not steeper than 3 percent and shall in no case exceed. 
55 perceni. In general, extremely long grades should be less steep 
and very short ones may be Eee than grades of moderate length. 
Grades to be traveled only in the downward direction on one-way 
ronds may b« than the limits recommended above. 

With of right-of-way —The right-of-way to be sequired for urban 
sections of the interregional system shall be at least sufficient to 
permit the construction of pavements, median strips, areas for decel- 
eration, acceleration, and maneuvering, standing areas, side slopes, 
ramps, retaining walls, barrier strips, and service streets, or such of 
theso facilities as may bo required at any point, all constructed in 
accordance with the foregoing recommendations, “The required right- 
of-way shall be acquired in ite entirety by outright purchase or 
condemnation in accordance with the need for the planned ultimate 
development of the highway. 

, Foundations and bay ments.— All rond. founda- 
tions and bases, nnd all ments on urban sections 
of the system shall conform to the bi standards hereinbefore 
recommended for foundations, bases, surfaces, and pavements on 
rural sections of the system. 

IL, Bridges and culverts, 

Definitions.—All structures shall be classed as long bridges, short 
om or culverts as hereinbefore recommended for rural sections of 
the system. 

"Alinement of bridges.—AUl bridges, wherever fensible, shall be во 
located as to fit the over-all nlinement and gradient of the highway 
and shall be subordinated thereto, Where structural or architectural 
requirements make it desirable to adjust the alinement and gradient 
of the highway, the changes shall br such that the highway will 
meet all the basic standards for urban sections of the system recom- 
mended herein under “I, Roads.” 

Width of bridges.— The width between vehicular curbs on all bridges 
built on tangents of urban sections of the system shall be at least 4 
foot greater than the width of the pavement of the approach highway, 
and the lateral distances between the edges of the pavement of the 
approach highway and the faces of the vehicular curhs shall be at 
lenst 2 feet, Where the approach pavements have curbs adjoining 
the outer Innes thereof, curbs on the approaches and on the bridge 
shall be continuous, 

‘On all bridges the lateral distance from the face of the curb to the 
face of the bridge rail or any structural member shall be at least 18 
inches and as much more as is necessary for walk Where 
curba on a bridge are continuous with curbe adjoining the outer lanes. 



















































roach ent, the lateral distance from the outer 

ot приона arenan he ay oft ride nil ray 
e ees я " 

Structural member f he bres jaye, and. minor, intersecting 


roach hig facs of the bridge rail, any structural 
Ге аргон, Бе i pe not les than "Che width of shoulder or 
ЕЧ аа APP each divided highways, one 
ridge to accommodate both roadways and tho median strip or нр 
e iriden, each to accommodate one roadway, may, be, vaod: 
parate Uridfes, the two roadways shall be accommodated witho 
On short Fang their normal alinement, and on long bridges the two 
rage fl ec Se oe tan i 
ment shall be accomplished in such m over such lengths as 
mé oid hazard in vehicular operation at the design speed And tio 
pearance of distorted oF forced alinement. | Where the median wrp 
Appear and in width over structures the two rondways shall be sepa 
rated by a raised, but mountable, di strip noi less than. 
"s ie ату lanes or designs for 
i bridges —Where wuxiliary 
Pil Ina em dride Nurs etae ate wa 
fhan 2 lect outside the normal edgo of through-traffie lanet, е pi 
bular curb shall be continuous with the curb ga ‘the, approach | 
Ay or, in the oP fec, outside a line extending from the edge of the 


widened pavement on the approach. MT bd mus 
i cures Bridges on curves, th 

sine ope gi. m cine for lí other bridges, and the lateral 
Sheets e e rire й ау с im bt 
be as much more dign of he section of highway on which the 
AR) f iri ight of all bridges over the 

‘of bridges.— The clear height ov 

coterie bel Hd feo 















Бе not less than б 
Openinga under iri puter cart ages over always and lie 
hinge td highways shall provide n clear height, and length, 
Fane en abutments or piers as hereinbefore recommended for 
on rural sections of the system... di ie scr я 
' Pavements on bridges —AÌl bridge pavements shall be 
hereinbefore Serb or t s Green tema 
designed as аноде for bridges on rural sections. 
x culverts i all culverts shall be 
ith ,—The over-all clear width of E 
Width of um of the widths of the surfaces or pavements, median 
Strip, and shoulders or emergency standing aret ‘of the see! 
interregi ii hic y are ins! N š 
interregional bip ys the two roadways shall be separated, over 
culverts, by a median stri the high 
pe ion standing areas, an 
fn earth ambana n Sorte caver, intial i design with the 
Pe section of the approach highway. 
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Tn all other cases the entire clear width shall be’paved ; and, between 
lines joining the edges of the pavements on the approach 
at the culvert, the character of such paved areas shall be 
with that of the pavement on the approach highway. All por 
the pavement, outside of such lines shall approximate the color of the 
shoulders or emergency standing areas, 

E design of culverts—All culverts shall be structurally de- 
signed as hereinbefore recommended for culverts on rural sections of 
the system, 

HII. Underpasses. 

All underpasses on urban sections of the system shall be designed to 
the same standards as hereinbefore recommended for rural sections of 
the system, except that structures designed to carry crossing highways 
shall in no case be designed for less than the standard H30 loading 
specified by the American Association of State Highway Officials, as 
described in appendix VI, and the bridge width shall be sufficient to 
accommodnte necessary sidewalks outside of the vehicular curbs, 
References to shoulders in the standards recommended for rural sec- 
tions shall be interpreted as applying to either shoulders or emergency 
standing areas on urban sections of the system. 

IV. Access facilities 

Urban sections of the system shall be designed for provision of 
‘access to the interregional highway only at the more important inter- 
secting roads or streets. 

Direct interchanges. —Where, at points of access on urban sections 
оГ ihe system, n large volume of interchanging trafic is expected, 
provision for direct interchange, by both left- and right-turning move- 
ments, shall be made, wherever feasible, in the same manner as recom- 
mended for rural sections of the system. 

Arrangement of rampe at right-turning connections Where, on 
urban sections of the system, access is to be provided from grade- 
separated intersecting roads or streets, and the provision of direct 
connections for lelt- and right-turning movements is not feasible, 
ramps or connections between the intersecting roads or streets, 
providing for exit from and entrance to the interregional highway by 
Tight-turning movements only, may be provided in the same manner 
as hereinbefore recommended for rural sections of thesystem. Instead 
of connecting directly with an intersecting road or street, such ramps or 
connections from urban sections of the system may connect with a 
parallel service street or way and thence indirectly with the inter- 
secting road or street; and similar connection may be made with a 
service street or way al any desired point apart from a grade-separated 
intersecting road or street, (See pl. X.) 

All ramps and connections shall provide either within their own 
length or within such length in combination with a section of the 
Patalll service street or way, suficient storage, space, for traffic 
leaving the interregional highway so that such traffic, if temporarily 
blocked at the intersecting street, will not back up onto the inter- 
regional highway. m 

‘Alinement of rampe or connections—All ramps connecting with 
urban sections of the in system shall preferably be designed 
as one-way roads separated for the whole length of ramp. Where 
two-way ramps are used, entrances and exits at the interregional 
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gh if deemed feasible, at the intersecting highway, also 
Матау ара, ds onesway rou separated by suitable channalising 
islands. Entrances and exits shall be located at. — 
rating structure to de sigl 
freme tor Safety under the conditions ol vehieular speed to be мое 
Eu i i licles to 
nections shall be designed to enable vehicles t 
ао Janes of ach highway at O7 of its 
lesign X where "stop" control is A 3 
design Spa are ot ramps and connections shall preierally not exceed 
45", and under no conditions shall exceed 70°, AN curves shall be 
cane pavements and shoulders and side elopes—All ramps, and 
connections shall be made as wide and side slopes shall be made as 
flat as hereinbefore recommended for rural sections of the system. 
Shoulders may be omitted under appropriate Са ut, 
provided, conform to the standards recommended for rural 
Sections of the system. Š 
‘space for furning manewunera—Added space for turning 
ЕА and shali be ‘designed as hereinbefore 
for rur tions of the system, 
sa ка а gradient. m ann shall not exceed 6 
percer 4 8 percent on downgrades. 
tt diane at ramps and connectione-On all ramps nnd gonnee- 
tions the combination of grade, vertical curves, зараде ап ia ee 
dices of lateral and corner obstructions to vision shall be such 88 
provide a sight distance along such ramps and connections and from 
their terminal junctions along the interregional highway bers ae 
Sting road or street consistent with the probable speeds of vehicle 
operation. б Tm 
shall be prohibited on all urban sectio: 
а tere е Рено oqunections for bus stops off the 
interregional üghway shall be designed to the same standards as 
other access connections. 


V. Tunnels. 

n urban sections of the interregional system shall accom- 
malaia the sume number and width of trafic lanes as are provided 
Dn the street or highway approaching the tunnel and shall conform 
15 all recommendations hereinbefore made for tunnels on rural sections 
of the system. ad 
VI. Pedestrian. and recreational facilities. | 

On urban sections of the system, podestzian: x59 of road surfaces and 
all be prohibited. i a 
о и of shoulders or standing areas shall be prohibited 
wherever feasible, Where walls are provided in these areas, they 
Shall be separated from the edge of the pavement for vehicles by 
і rip at least 6 feet wide. D orm 
cob and a p ate or border areas of the interregional highway 
ar of dimensions sufficient to permit their safe use for pedestrian 
Purposes or for recreational facilities, such as rest and comfort facilities 
nd playgrounds for both road users and nearby residents, (heir use 
5 shall be encouraged either by the provision ої 
cse facilities or the assignment of space for their future development 
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in accordance with an approved development plan. If so used, ade- 
quate steps, ramps, or walks shall be provided to give access to such 
areas from the adjacent service streets or ways, and, if necessary, 
barriers such as fences shall be provided to prevent pedestrian en- 
croachment on the pavements for vehicular travel. 

Adequate crosswalks for pedestrians shall be provided on all 
bridges and within all underpasses carrying intersecting streets or 
highways ever or under the interregional highway, and steps or 
ramps may be provided from such bridges or underpasses to give 
pedestrian access to median strip or border areas capable of safe 
recreational or other pedestrian use. 

In addition to the pedestrian-crossing facilities provided at inter- 
gecting streets or highways, special bridges or underpasses for pedes- 
trians shall be provided at such intervals as may be ne for the 
convenience of pedestrian crossing of the pavements of the Bighway. 

Paths for pedestrians shall be equal in surface smoothness and 
accessibility to the surfaces provided for vehicular travel. 

VII. Landscaping. 

On sll urban sections of the system the landscaping design shall 
conform, wherever feasible, to the recommendations hereinbefore made 
for rural sections of the system. 

VIII. Signs and pavement markings. 

The installation of traffic control signals shall be prohibited on 
urban sections of the system. 

On all urban sections of the system, signs and pavement markings 
shall bo provided as hereinbefore recommended for rural sections of 
the system, except. that speed-control signs shall be used only where 
the maximum safe speed under normal conditions is less than 50 
miles per hour, in which ease signs warning of the approach, the 
presence, and the termination of such sections shall be provided in a 
manner similar to the recommendations made for rural sections of 
the system. Where State or local traffic regulations govern the 
maximum speed, such maximum speed limits shall be indicated at 
appropriate intetvals by signs bearing the legend “Speed limit —.” 
IX. Lighting. 

All urban sections of the interregional 
artificial fixed-souree illumination to provide the maximum degree of 
safety and convenience of movement at night. At. all connections 
illumination shall be provided for such distance and in such degree 
‘as may be necessary to provide a safe transition between the normal 
system lighting on the interregional highway and the normal degree 
of illumination on the connecting street. Tllumination of the inter- 
regional highway shall not terminate abruptly at the limits of urban 
sections but shall be extended in diminishing degree for such distance 
as may be necessary to insure safe transition from lighted to unlighted 
sections or to sections on which the illumination is of lower degree. 
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X. Provision for public utilities. 

"The erection of electric light, power, and telephone poles and the 
construction of underground utilities shall be restricted on urban 
Sections of the system as hereinbefore recommended for rural sections 
ot Nha underground utility lines, which require regular and not 

ie underground utility lines, which require 1 
infrequent maintenance, epart and replacement, cross urban sections 
DE the system they shali be placed inservice tunnels undor the pave- 
Ments i insure continuous and undisturbed operation of traffic on 
the interregional highws 
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Sranpanp Desian Loaprycs vor Hicnway Burors 


As Specified by the American Association of State Highway Officials, 
1941 


Highway loadings—The highway live loadings on tho roadway of 
bridges or incidental structures shall consist of standard trucks or 
of lane loads which nre equivalent to truck trains. Two systems of 
loading are provided, the H loadings and tho H-S loadings, the cor- 
responding H-S loadings being heavier than tho H loadings. 

ha H loadings are illustrated in figures 1 and 2 of this appendix. 
‘They consist of a four-wheel truck or the corresponding lane loading. 
The H loadings aro designated H followed by a number indicating 
the gross weight in tons of the standard truck. 
‘The H-S loadings aro illustrated in figures 3 and 4 of this appendix. 

ist of a tractor-truck with semitrailer or the correspondin 

'The H-S loadings aro designated by the letter H fol- 
lowed by n number indicating the gross weight in tons of the tractor- 
truck and the letter S followed by the gross weight in tons of the single 
axlo of tho semitrailer. ° The H-Š lane loading shall be used for loaded 
lengths greater than 40 feet. The H-S truck loading shall be used for 
Jondod lengths of 40 foet or lens: 

The H-S loading is optional under these specifications and shall 
not, be construed as n requirement thereof. 

Highway loadings shall be of five classes: H20, H15, H10, H20-816, 
вла Н15-312. Londings H15 and H10 are 75 percent and 50 percent, 
respectively, of louding H20. Loading H15-812 is 75 percent of 
londing H20-S16. If loadings of weights other than those designated 
are desired, they shall be obtained by proportionately changing, the 
weights shown for both the standard truck and the corresponding lane 
Tonds and. maintaining. tho axle spacing constant, Truck loads for 
one classification and lane loads for another classification shall not 
bo used in combination 

‘Trafic lanes.—The lane loadings or standard trucks shall be assumed 
to occupy traffic lanes, each having a width of 10 feet correspondin, 
to the standard truck clearance width. Within the curb-to-eurl 
width of the rondway, the traffic lanes shall bo assumed to occupy 
any position which will produce the maximum stress, but which will 
not involve overlapping of adjacent lanes, nor place the center of 
the lane less than 5 feet from the roadway face of the curb. — 

Standard trucks and lane loads.— The wheel spacing, weight distribu- 
tion, and clearance of the standard Hand HS trucks shall be as shown 
in figures 1 and 3 and corresponding lane loads shall be as shown in 
figuros 2 and 4. 

Ta 
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W = TOTAL WEIGHT OF TRUCK AND LOAD 





























WIDTH OF EACH REAR TIRE EQUALS 
PER TON OF TOTAL WEIGHT OF LOADED TAUCK: 
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Prova (—H-5 Ios ledings. I з | 
a ing shall consist of a uniform load per linear foot of š 
traffic lane combined with a single concentrated load so placed on the i 
span as to produce maximum stress. ‘The concentrated load shall be i 











considered as uniformly distributed across the lane on a line normal Е : : 

to the center line of the lane, For the computation of moments and = 3| | т Гаа провини 

shears, different concentrated loads shall be usod as indicated in и 1 É (| Sici innen err 

figures 2 and 4. The lighter concentrated loads shall be used when the. a 3 SÉEESEERETIUSRSERKNA 

stresses are primarily bending stresses and the heavier concentrated z š E 

loads shall be used when the stresses are primarily shearing stresses. š i k Sp | БИН 
Application of loadingss In computing stresses, each 10-oot trafic š š $p s Erici 

lana loading or a singlo standard truck per lane sbail be considered asa š ЕНА 
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unit, The number and position of loaded lanes, and the type of load- 
ing—truck loading or lane loading—shall be such as t6 produce à 
maximum stress subject to reductions specified under the head 
“Reduction in load intensity.” Fractional lane widths are not to be 
considered. ‘The H-S lane loading shall be used for loaded lengths 
over 40 foet, and the H-S truck loading for loaded lengths of 40 foet or 
less. For H loading, either the lane loading or the truck loading shall 
be used, depending upon which gives the larger stress. 

On any series of continuous spans, discontinuous lengths of lane 
loading shall be used where necessary for maximum stress, but only 
one concentrated load shall be used. 

Reduction in load intensity. —Where maximum stresses are produced 
in any member by loading any number of traffic lanes simultaneously, 
the following percentages of the resultant live load stresses shall be 
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used in view of improbable coincident maximum loading: 
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‘The position and number of loaded lanes used shall be such as to 
produce maximum stresses in all cases. 3 
‘The reduction in intensity of floor-beam loads shall be determined 
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Tapis 2.—Direet Federal and State highway employment, by months, from 1981 ta 
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